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03-2-4  Public Hearing to Consider Amendments to the California Zero Emission Vehicle Regulation —
Continued from the March 27-28, 2003 Board Meeting
The Board will consider amendments to the California Zero Emission Vehicle Regulation.

03-2-3  Public Meeting to Consider Proposition 40 and Amendments to the Carl Moyer Program -
Continued from the March 27-28, 2003 Board Meeting

Staff will propose amendments to the Carf Moyer Program.

03-31  public Meeting to Consider a Health Update

Staff will present the results of a recent scientific paper which provides evidence that asthmatics are more
vuinerable to the health effects from exposure fo ozone.

03-2-2 Public Meeting to Consider Appointments to the Research Screening Committee

Staff will recommend appointments to the Board's Research Screemng Committee. The Comm:ttee reviews
and recommmends air pollution research projects to the Board.

03-3-2 Public Meeting to Consider Reducing Emissions from In-Use Gasoline Vehicles @

Staif will provide the Board with an update on in-use emissions from the light-duty fleet.

03-3-3
Public Meeting to Consider the Approval of a Report and Findings on the Exemption of Additional
Vehicles from California's Smog Check Program in Response to Assembly Bill 2637

Staff will present a report fo the Board on emissions impact of increasing the Smog Check exemption for
new rnotor vehicles from four years to six and will recommend that the Board approve findings under
AB 2637.

CONTACT CLERK OF THE BOARD, 1001 | Street, 23™ Floor, Sacramento, CA 95814 (916) 322-5594
FAX: (916) 322-3928
ARB Homepage: www.arb.ca.gov
To submit written comments on an agenda item in advance of the meeting.
To request special accommodations for those persons with disabilities (at least 7 days pnor to the meeting
date please).
For persons with a hearing or speech impairment, please use our telephone device for the deaf
TDD: (916) 324-9531 or (800) 700-8326.

SMOKING NOT PERMITTED AT MEETINGS OF THE CALIFORNIA AIR RESOURCES BOARD



ASD ITSS
No written material was available at the time this electronic Board book was created

ASD ITSS
No written material was available at the time this electronic Board book was available


03-34 Public Meeting to Consider Federal Sources of Air Pollution in California

Staff wilf present information about sources under federal regulatory control in California.

OPEN SESSION TO PROVIDE AN OPPORTUNITY FOR MEMBERS OF THE PUBLIC TO ADDRESS THE BOARD ON
SUBJECT MATTERS WITHIN THE JURISDICTION OF THE BOARD

Although no formal Board actiocn may be taken, the Board is ailowing an gpportunity to interested members of the public to

address the Board on items of interest that are within the Board’s jurisdiction, but that do not specifically appear on the agenda.
Each person will be allowed a maximum of five minutes to ensure that everyone has a chance to speak.

THOSE ITEMS ABOVE WHICH ARE NOT COMPLETED ON APRIL 24 WILL BE HEARD BEGINNING AT 8:30 A.M. ON
APRIL 25,

THE AGENDA ITEMS LISTED ABOVE MAY BE CONSIDERED IN A DIFFERENT ORDER AT THE BOARD MEETING.




SUMMARY OF BOARD ITEM

ITEM # 03-2-4:

STAFF RECOMMENDATION:

DISCUSSION:

Public Hearing to Consider Amendments to the
California Zero Emission Vehicle (ZEV) Regulation.

Staff recommends that the Board amend the ZEV
regulation to postpone implementation of the program
untit 2005, to remove all references to fuel economy
and efficiency, and to amend the ZEV and Advanced
Technology Partial ZEV Allowance Vehicle (AT
PZEV) and credit calculation methods. Staff aiso
recommends that the Board provide an alternative
compliance option. Other minor proposed changes
are included. The proposed changes are intended to
maintain the goal of zero emissions, resolve legal
issues, ensure ongoing technology deveiopment,
provide flexibility to industry to comply with the
regulations and take full advantage of the
technologies available today.

The ZEV program was originally adopted in 1990 as
part of the ARB’s Low-Emission Vehicle rule. The
ZEV requirement is an integral part of California’s
mobile source control effort and encourages the
development of advanced technologies that provide
increasing air quality benefits for Califomia now and
into the future.

In 2001, the ARB amended the ZEV program to
provide additional credits for early vehicle
introduction, for increased range, and for improved
vehicle efficiency. The changes were intended to
both “prime the market” and to reduce overall costs to
manufacturers. However, they also had the effect of
reducing the number of pure ZEVs required in 2003
and beyond, as manufacturers took advantage of the
new mechanisms and amassed significant early
introduction credits.

In June 2002, a federal preliminary injunction was
issued that prohibited the ARB from enforcing the
ZEV program due to its vehicle efficiency provisions
which were deemed preempted by federal law. To
address the issues raised by the injunction, staff has
developed a proposal that removes all references to



SUMMARY AND IMPACTS:

fuel economy and efficiency. At the same time, staff
proposed additional amendments to maintain
progress foward the commercialization of ZEV
technologies while recognizing the current state of
development and the related cost implications. The

~ proposal maintains a core ZEV component, but

significantly reduces the number of pure ZEVs in the
2005 to 2011 timeframe.

Staff identified various recommended changes in
response to public comments received since release
of the initial Staff Report. The new modifications,
made available March 5, would provide an aliemative
compliance option, further amend the credits for AT
PZEVs, and make several other clarifying and
corrective changes.

The original staff proposal, released in January,
would have effectively decreased the minimum
requirement for ZEVs to one percent for the 2005
through 2011 model years, allowing manufacturers to
fill the remaining portion of their two percent ZEV
obligation with AT PZEVs. In 2012 and beyond, the
number of ZEVs required would be essentially the
same as that required under the 2001 regulation.
The two most significant concerns raised about this
proposal were that it a) continued and exacerbated
the use of banked ZEV credits thereby delaying the
return of new ZEVs to the marketplace; and b) that it
provided no relief to overly expensive ZEV production
requirements that would be imposed before significant
cost reductions could be achieved by the
manufacturers.

In response to these concems, staff amended its
initial proposal and issued modifications for public
review in March. The March modifications give
manufacturers two distinct compliance options as -
compared to the single path proposed in January.
The first option is to comply with the primary ZEV
regulation which would retain the prior two percent
pure ZEV requirement with no AT PZEV substitution.
This option was intended to preserve as much of the
status quo as possible for those manufacturers who
prefer complying with the original regulation, and for
those stakehoiders who are concemed about



increasing the already large quantities of existing
early introduction credits. The primary compliance
option would retain the mix of vehicles permitted
under the 2001 amendments. If all manufacturers
used the primary option and freely traded banked
credits, staff estimates that no pure ZEVs would be
" needed for compliance until 2009 due to existing,
early compliance ZEV credits.

The second, alternative compiiance option proposed
in March would allow manufacturers to build a smaller
number of demonstration fuel cell vehicles between
now and 2008, then to meet the balance of the two
percent ZEV requirement with AT PZEVs. If all large
manufacturers choose the alternative path, they
would have to produce by the 2008 model year a
cumulative total of about 250 pure Type ill ZEVs
(those with characteristics expected to be met by fuel
cell vehicles). Used to the maximum, this option
would more than double the expected numbers of AT
PZEVs. For the aliernative compliance path, no ZEV
production numbers have been stipulated for the post
2008 period. Accordingly, at least three years prior to
the 2009 model year, the Board would consider
changes to the ZEV program based on a technology
assessment by an independent expert review panel.
Manufacturers would likely elect the alternative
compliance option if it resulted in cost savings
compared to their respective, existing compliance
plans. The ultimate savings could be substantial.

The estimated savings of staff's January proposal
range from $375 million to $3.6 billion between 2005
and 2011, based on projected savings to
manufacturers. The range reflects uncertainty
regarding each manufacturer's compliance strategy.
The direct cost of compliance with staff's original
proposal ranges from $710 million to $2.0 billion over
the same seven-year period using worst case
assumptions about manufacturer use of banked ZEV
credits (i.e., no trading). The costs and savings of the
March 2003 proposal have not been quantified but
are expected to exceed the benefits of the January
proposal because there is more flexibility.



Staff estimates that the modified proposal will result in
an emission benefit of about 0.1 tons per day of direct
emissions of ozone precursors in 2010 when
compared to the current regulation. For 2020, staff
estimates an emission benefit of about 0.2 tons per
~ day of ozone precursors from the modified proposal
when compared to the 2001 amendments which
required two percent compliance with pure ZEVSs.

As compared to a no ZEV requirement baseline, ARB
staff estimates that the modified proposal will reduce
approximately 1.4 and 5.5 tons per day of ozone
precursors by 2010 and 2020, respectively. In
addition, the proposal maintains significant pressure
on manufacturers to continue ZEV technology
development needed to achieve the long-term goal of .
a vehicle population of zero and near-zero emissions
with lifetime durability.

ARB staff has solicited input from interested parties
throughout the regulatory process. A public workshop
was conducted in December 2002 and ARB staff has
held numerous individual meetings with industry and
interested stakehoiders.



TITLE 13. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER ADOPTION OF THE 2003
AMENDMENTS TO THE CALIFORNIA ZERO EMISSION VEHICLE REGULATION

The Air Resources Board (Board or ARB) will conduct a public hearing at the time and
place noted below to consider adoption of amendments to the California Zero Emission
Vehicle (ZEV) regulation.

DATE: February 27, 2003
TIME: 9:00 a.m.
PLACE: California Environmental Protection Agency

Air Resources Board
Auditorium, Second Floor
1001 “|” Street
Sacramento, CA 85814

This item will be considered at a two-day meeting of the ARB, which will commence at
9:00 a.m., February 27, 2003, and may continue at 8:30 a.m., February 28, 2003. This
item may not be considered until February 28, 2003. Please consult the agenda for the
meeting, which will be available at least 10 days before February 27, 2003, to determine
the day on which this item will be considered.

This facility is accessible to persons with disabilities. If accommodation is needed,
please contact ARB's Clerk of the Board at (916) 322-5594, or Telecommunications
Device for the Deaf (TDD) (916) 324-9531 or (800) 700-8326 for TDD calls from outside
the Sacramento area, by February 13, 2003, to ensure accommodation.

INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT
OVERVIEW

Sections Affected: Amendments to title 13, California Code of Regulations (CCR),
section 1962 and the incorporated “California Exhaust Emission Standards and Test
Procedures for 2003 and Subseguent Mode! Zero-Emission Vehicles, and 2001 and
Subsequent Model Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck,
and Medium-Duty Vehicle Classes” as last amended July 30, 2002.

Background

The California ZEV regulation was originally adopted in 1990, as part of the ARB’s first
Low-Emission Vehicle (LEV 1) regulations. It established an ambitious program to

dramatically reduce the environmental impact of light-duty vehicles through the gradual
introduction of ZEVs into the California fieet. As originally adopted, the ZEV regulation
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required that specified percentages of the passenger cars and lightest light-duty trucks
(called the LDT1 category) produced by each of the seven largest auto manufacturers
be ZEVs, starting in 1898. The percentages were 2 percent for the 1998-2000 model
years (MYs) and 5 percent for the 2001-2002 MYs. A requirement of 10 percent ZEVs
applied to all but small-volume manufacturers starting in MY 2003. The regulation also
included a marketable credits system. Although the regulation did not require a specific
technology, the expectation at that time was that the requirements would be met by the
introduction of battery electric vehicles (EVs).

In 1986 the ARB amended the ZEV regulation to allow additional time for the technology to
develop. The requirement for 10 percent ZEVs in MYs 2003 and beyond was maintained,
but the percentage ZEV requirements for MYs 1998 through 2002 were eliminated. At the
same time, the ARB entered info Memoranda of Agreement (MOAs) with the seven largest
auto manufacturers. Under the MOAs the manufacturers agreed to place more than 1,800
advanced-battery EVs in California in the years 1998 through 2000, and the ARB agreed to
work with state and local governments to help develop ZEV infrastructure and remove
barriers to ZEV introduction.

As part of the 1988 “LEV II” rulemaking, the Board adopted amendments that allowed
manufacturers to use partial allowances of 0.2 or more generated from vehicles with
extremely low emissions (referred to as partial ZEV allowance vehicles or PZEVs) to meet
the 10 percent ZEV requirement. To be certified as a PZEV, a vehicle must meet the
ARB'’s most stringent exhayst emission standards, have zero evaporative emissions, and
be covered by an emissions warranty for 15 years or 150,000 miles, whichever occurs first.
However, a large-voiume manufacturer was required to have a minimum of 4 percent of its
California fleet of passenger cars and lightest trucks be vehicles classified as “full” ZEVs.

The 2001 Amendments to the ZEV Regulation

Following a January 2001 hearing, the ARB adopted major amendments to the ZEV
regulation that were designed to maintain progress towards commercialization of ZEVs
while recognizing the market constraints created primarily by the cost of battery
technology. The amendments maintained a core ZEV component, but significantly
reduced the cost of the program — primarily through a reduction in the number of
vehicles required in the near term and a further broadening in scope of the vehicle
technologies allowed. The key elements of the 2001 amendments pertinent to this
rulemaking are described below.

Reducing the number of ZEVs needed in the near term. Several amendments reduced
the number of ZEVs required in the early years of the program. The amendments
estabiished multipliers that provided extra credits for ZEVs in the early years. ZEVs
introduced before the 2006 MY received early introduction multipliers of 4.0 for the 2001
and 2002 MYs and 1.25 for the 2003-2005 MYs. A separate “NEV discount” multiplier
reduced the credits eamed by Neighborhood Electric Vehicles (NEVs) — which have a
top speed of no more than 25 miles per hour — to 0.625 for the 2004 and 2005 MY's
because of their limited functionality. For 2006 and subsequent years the credits



earned by NEVs were further reduced to 0.15. The early introduction muitipliers for
ZEVs in a given model year and the extended range multiplier described below were
only available to ZEVs that not only were “delivered for sale" but were also “placed in
service.” The initial Statement of Reasons for the rulemaking indicated that to eamn
multiple allowances, manufacturers wouid be required to certify to the Executive Officer
the number of vehicles placed in service during the course of the model year.

Reducing the number of PZEVs needed in the near term. The amendments added
PZEV early introduction multipliers that reduced the number of PZEVs needed to meet
the maximum PZEV allowance amount to 25 percent of the preexisting requirement in
MY 2003, 50 percent in MY 2004, and 75 percent in MY 2005. Manufacturers were also
provided two years to make up a PZEV shortfall rather than the one year previously
aliowed.

Allowing advanced technology PZEVs to satisfy one-half of the “pure ZEV” requirement
and increasing their allowances. Qualifying advanced technology vehicles that were not
ZEVs were permitted to satisfy up to one half of the four percent “pure ZEV” portion of
the ZEV requirement. These were known as Advanced Technology PZEVs

(AT PZEVSs), defined as any PZEVs earning a ZEV allowance of more than 0.2, not
including the early introduction multiplier. One category of AT PZEVs consisted of
PZEVs such as grid-connected hybrid eleciric vehicies with an ali-electric range of

10 miles or more; the additional “zero emission vehicle miles traveled (VMT) allowance”
for these vehicles varied from about 0.4 to 2 depending on the electric range. Another
category of AT PZEVs - those using a fuel such as compressed natural gas with very
low fuel-cycle emissions — qualified for an additional allowance of up to 0.2, depending
on the degree to which the vehicle uses that fuel.

A third category of AT PZEVs included vehicles that employed “advanced ZEV
componentry” but did not qualify for a zero-emission VMT allowance — vehicles such as
a non-grid connect gasoline hybrid electric vehicle. For this category, the amendments
established three alternative performance-based paths that the manufacturer could use
to calculate the allowance: (1) CO, savings, (2) vehicle efficiency, or (3) through MY
2007 only, the percent of peak power that comes from the battery. The-calculations for
the first two methods relied on the vehicle's fuel economy as measured by the U.S.
Environmental Protection Agency (U.S. EPA). The vehicle had to meet a threshold
performance level to qualify for any allowance; for qualifying vehicles the amount of the
altowance increased with the vehicle’s performance. The amendments also provided
an additional allowance of 0.1 for vehicles that use gaseous or hydrogen fuel storage.

Expanding ZEV range credits and adding an efficiency multiplier for ZEVs and

AT PZEVs. Modifying ZEV extended range credit provisions that had been added in
1996, the amendments reduced the minimum range needed for multiple credits to 50
miles, with credits increasing with range up to 10 credits for a range of 275 miles or
more. Because a vehicle with a refueling time of less than 10 minutes earned the
maximum credit regardless of range, a hydrogen fuel cell vehicle earned 10 credits, not
including any phase-in multiplier.



A ZEV or AT PZEV having an efficiency at least 50 percent greater than the average for
its size class qualified for a new efficiency multiplier. All vehicle efficiencies (gasoline,
CNG, electric) were converted into the common units of California Miles per Equivalent
Gallon (CMPEG). The multiplier eamed was the larger of 1.0 or the vehicle CMPEG
divided by the baseline. For ZEVs, the efficiency multiplier partially replaced the range
multiplier on a phased-in basis beginning in MY 2005, and the combined value of the
range and efficiency multipliers was gradually reduced, resulting in larger numbers of
vehicles in later years. For AT PZEVs, the efficiency multiplier took effect beginning in
MY 2002. -

increasing the percentage ZEV requirement in later years. The 10 percent ZEV
requirement for large and medium-duty manufacturers was ramped up to 11 percent for
the 2009-2011 MYs, 12 percent for the 2012-2014 MYs, 14 percent for the 2015-2017
MYs, and 16 percent for 2018 and subsequent MYs. During these ramp-ups, the
portion of the ZEV requiremnent that could be satisfied by 0.2 allowance PZEVs was held
at 6 percent. Thus the pure ZEV portion graduaily increases from 4 percent in the 2003
through 2008 MYs to 10 percent by 2018. Up to one half of this pure ZEV portion could
be satisfied with allowances from AT PZEVs.

Phased addition of LDT2 vehicles to the base for calculating a manufacturer's ZEV
obligation. At the January 2001 hearing the Board decided to modify the originally
proposed amendments to phase in a new requirement that “LDT2" vehicles be included
in the base for determining a manufacturer’s full percentage ZEV obligation, along with
the passenger cars and LDT1 vehicles that had always been included. The LDT2
category includes most sport utility vehicles (SUVs), minivans, and larger pickup trucks.
The addition of LDT2 vehicles was phased in beginning in the 2007 MY, when

17 percent of the manufacturer's California LDT2 production would be counted. The
percentage increased by 17 percent increments through the 2011 MY, with a

100 percent requirement starting in the 2012 MY. Full inclusion of LDT2 vehicles
-increases the base across all manufacturers by an average of about 70 percent,
although the impacts differ among individual manufacturers.

Restricting the future use of “banked” credits earned by NEVs. To avoid the possibility
that manufacturers could place large numbers of NEVs in these early years and thereby
amass enough credits from NEVs alone to avoid producing ZEV program vehicles for a
number of years, the amendments capped the use of such credits in future years. NEV
credits eamed in prior years could only be used to satisfy 75 percent of a
manufacturer's ZEV obligation in MY 2006 and 50 percent in MY 2007 and beyond.

Miscellaneous other changes. Various other changes made by the 2001 amendments
included permitting additional ZEV credits for ZEVs, AT PZEVs and PZEVs placed as
part of a transportation system in MYs 2001-2007. Additional credits were also
authorized for a vehicle in California service for more than three years with an extended
battery or fuel cell stack warranty.



Litigation and Other Recent Developments

There have been three lawsuits ﬁied by General Motors and DaimlerChrysler .
challenging the 2001 ZEV Amendments and their implementation; the first two also
named some Fresno-area auto dealers as additional plainiffs.

The federal preemption lawsuif. One of the cases was filed in January 2002 in federal
district court in Fresno, asserting that the provisions pertaining to AT PZEVs that are
gasoline hybrids are related to fuel economy standards and accordingly are preempted
by the Energy Policy and Conservation Act of 1975 — the law that directed the National
Highway Traffic Safety Administration to establish corporate average fuel economy
(CAFE} standards. On June 11, 2002, a federal district judge issued a preliminary
injunction that prohibits the ARB’s Executive Officer from enforcing the 2001 ZEV
Amendments with respect to the sale of new motor vehicles in the 2003 or 2004 MYs,
pending final resolution of the case. The judge issuing the preliminary injunction found
that the plaintiffs were likely to succeed in their preemption claim. He rejected
arguments that the optional nature of the AT PZEV provisions eliminated preemption
concemns, because he found that disparities in costs among the various compliance
options in effect required manufacturers to produce gasoline hybrids. He enjoined
enforcement of all of the 2001 ZEV Amendments based on the conclusion that the
challenged AT PZEV provisions likely were not severable from the rest of the ZEV
program. The ARB has appealed issuance of the preliminary injunction to the U.S.
Court of Appeals for the Ninth Circuit, which has scheduled oral argument for the appeal
on February 13, 2003. In the interim, the preliminary injunction remains in effect.

- The first state court lawsuit. The second case was filed in January 2002 in the Fresno
County Superior Court with Isuzu Motors as an additional plaintiff. As most recently
amended, the complaint identities seven theories under which the 2001 ZEV
amendments are claimed to be partially or wholly invalid. One allegation is that the
amendments adding LD72s to the base for the percentage ZEV requirements was
beyond the scope of the original hearing notice and could not adopted without a new
notice. There are also claims that the ARB did not comply with the Califomnia
Environmental Quality Act (CEQA), that the ZEV regulation is inconsistent with the
ARB’s authorizing statutes, and that the Board failed to make a rational cost-
effectiveness determination. On December 19, 2002 the trial court denied the
automakers’ motion for summary judgment and a trial court hearing on the merits is
expected after January 2003.

The second state court lawsuit. On December 11, 2002, DaimierChrysler and General
Motors filed a second lawsuit in Fresno County Superior Court, this time challenging a
November 21, 2002 guidance letter transmitted by the ARB's Executive Officer to
vehicle manufacturers. The letter responded to inquiries on when 2002 MY NEVs
would need to be placed in service in order to qualify for the 2002 MY early introduction
multiplier — in case the preliminary injunction was lifted or the issue became relevant in
the context of subsequent amendments to the ZEV regulation. The Executive Officer
interpreted the regulation as allowing a MY 2002 ZEV to receive the 4.0 multiplier only if




10

it is placed in service by the end of March 2003.- Fbllowing a December 17 hearing, a
temporary restraining order was issued temporarily prohibiting enforcement of the
March 31, 2003 deadline as established in the guidance letter.

Technology developments. When the Board amended the regulation in 2001, it did so
with the understanding that near-term compliance with the pure ZEV portion of the
regulation would be expensive for automakers, but that continued vehicle and
technology development would lead to iess costly approaches. Since that time, there
have been no significant reductions in the cost of battery EVs. Meanwhile, the
marketing of battery EVs has been met with only modest success, with only NEVs
emerging as a commercial although limited usage product. These factors, along with
the federal lawsuit, have slowed or even halted automaker plans regarding battery EV
development.

In addition, projections regarding the pace of commercialization of fuel cells, which were
projected to provide a second ZEV technology Iate in this decade, have become less
certain although automakers remain fully committed and continue to invest heavily in
the technology. As a result, it appears that under the current regutation manufacturers
will need to develop additional battery EV products to bridge the interim years until fue!
cells are available in larger quantities in the next decade.

The Proposed 2003 ZEV Amendments

Although the staff believes that the challenged AT PZEV provisions are not preempted
by federal law and that the federal preliminary injunction should be reversed on appeal,
there is no doubt that the injunction has introduced considerable uncertainty regarding
the ZEV reguiation that would not necessarily be ended by a reversal by the Ninth
Circuit Court of Appeal. Removal of this uncertainty is essential for the ZEV program to
move ahead. While there are advantages to the scoring provisions for gasoline hybrid
AT PZEVs and the efficiency multiplier in the 2001 amendments, the staff has
developed what it considers to be a satisfactory altemative approach that removes all
references in the regulation to fuel economy and addresses the preemption concerns.

The staff has also developed additional proposed amendments that are designed to
maintain pressure on the commercialization of ZEV technologies while recognizing the
current state of the technology and the cost implications related to their development.
The staff proposal includes the following elements:

Delaying start of the percentage ZEV requirements until the 2005 MY. The proposed
amendments would delay the start of the percentage ZEV requirements two years, until
the 2005 MY. Qualifying MY 2004 and earlier ZEVs, AT PZEVs and PZEVs would
generate credits or allowances that couid be used in future MYs.

Deleting the efficiency multiplier for AT PZEVs and ZEVs, and changing the methods for
awarding allowances for AT PZEVs. The staff proposal eliminates the efficiency
multiplier for AT PZEVs and ZEVs. The amendments would increase the advanced
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componentry aliowance for a vehicle with a high-pressure hydrogen storage system
from 0.1 to 0.2. There wotid be no.change to the 0.1 allowance for a vehicie equipped
with a qualifying high pressure gaseous fuel storage system. The amendments would
eliminate the three current methods - the CO; reduction method, the efficiency method
and the peak power method ~ that estabilish sliding scales for awarding aliowances to
PZEVs with other advanced ZEV componentry, including gasoline hybrids. In their
place would be a flat allowance of 0.4 in the 2003-2011 MYs, and 0.35 in the 2012 and
subsequent MYs for any PZEV with advanced ZEV componentry that meets either of
two threshold criteria: a “peak power ratio” of greater than 13 percent, or a “peak power
ratio” of greater than 8 percent with a zero emission drive system maximum power
rating of at least 10 kilowatts. These provisions would be accompanied by an express
severability clause, and a more general severability clause would also be added to the
regulation.

The amendments would also change the way other AT PZEV aliowances are
determined. The maximum overall cap for PZEVs with low fuel-cycle emissions would
be increased from 0.2 to 0.3 and the applicable equation would be revised to increase
the allowance by 50 percent. The allowance for zero emission VMT for hybrid electric
vehicles and the phase-in multiplier for AT PZEVs with any zero emission vehicle miles
traveled would also be increased. The amendments would add a cap on total AT PZEV
allowances for any technology type of 3.0 starting in the 2012 MY. '

Changing the way credits from ZEVs are calculated and applied. Along with removing
the efficiency multiplier for ZEVs, the amendments would make a series of changes to
simplify the calculation and encourage sustainable commercialization of ZEVs. They
would identify five ZEV “types” that would be the basis for awarding ZEV credits: NEVs,
Type 0 (utility low-range ZEVs), Type | (mid-range ZEVs like City electric vehicles),
Type Il (longer-range ZEVs like full-function battery electric vehicles) and Type Il (long
range, fast-refueling ZEVs like fuel cell vehicles). A 2003 and subsequent MY ZEV,
other than a NEV, would eamn 1 ZEV credit when it is produced and delivered for sale in
California. A 2003 and subsequent MY ZEV would eam additional credits based on the
earliest model year in which it is placed in service (not earlier than the ZEV's model
year). The following table shows the total number of credits the ZEV would earn,
including the credit not contingent on placement in service, if it is placed in service in the
specified model year or by March 31 after the end of the model year.
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Tier Model Year in Which ZEV is Placed in Service
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012+
NEV
125 | 0625{0625| 045 | 045 { 015 | 045 | 045 | 015 | 0.15
Type O
o) 15 | 15 | 15 | 15| 15 | 15 | 1 1 1 1
Type 1
_ 8
Flind 8 8 7 7 5 2 2 2 2
Type Il 12 ) 42 1 12 | 10} 10 7 3 3 3 3
Type lll 40 | 40 | 40 | 15 | 153 ] 15 | a4 4 4 3

Proposed additional amendments affecting the ZEV credit calculations reflect the above
changes to the structure of the calculation and experience with the program to date.
These proposed changes include modification of the fast refueling definition and
elimination of the in-service/warranty credit for MY 2005 and later.

Expanding manufacturers’ compliance options prior to the 2012 MY. The amendments
would allow a manufacturer to use AT PZEVs to meet three-quarters rather than one-
half of its MY 2005-2011 ZEV obligation that could not be met with PZEVs. This would
mean that for MYs 2005-2008 oniy 10 percent of the manufacturer’s overali ZEV
obligation would have to be met with ZEVs or credits from ZEVs. During the 2009-2011
MYs, an increase in the permitted AT PZEV share would mean that only 1.25 percent of
a manufacturer's applicable California passenger car, LDT1 and LDT2 production
volume would have to be ZEVs. These amendments are proposed to create a slower
ramp up of volumes of pure ZEVs and to encourage an increase in AT PZEV volumes in
the early years.

Additionally, staff proposes that ZEVs be removed from the sales volume used to
calculate the ZEV requirement. Also, staff proposes elimination of the cap on the use of
banked NEV credits when used to meet obligations that can be satisfied with
allowances from PZEVs or AT PZEVs.

Refining the “placed in service” requirements. The amendments would provide that a
2001-2002 MY ZEV qualifies for the early introduction multiplier of 4.0 only if it is placed
in service in California by April 15, 2003. it is placed in service after that time, it would
be subject to the credit provisions applicable to 2003 and subsequent MY ZEVs as
described above. -

Miscellaneous changes. The energy storage device on a hybrid electric PZEV is
currently required to be warranted for 15 years or 150,000 miles, whichever occurs first.
The proposed amendments would revise the warranty requirement for the energy
storage device to 10 years or 150,000 miles. The amendments would also extend the
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sunset date on the award of transportation system credits from MY 2007 to MY 2011,
and remove credits earned by vehicles from the cap on the use of transportation system
credits. ' _

Reaffirmation of the phased addition of LDT2s. During the comment period in this
rulemaking, the Board will accept comment on whether it should reaffirm the changes in
the 2001 ZEV amendments that phase in a requirement that LDT2 vehicles be included
in the base for calculating a manufacturer's ZEV obligation. In MY 2007, 17 percent of
the manufacturer’s California LDT2 production is to be counted. The percentage
increases by 17 percent increments through the 2011 MY, with a 100 percent
requirement starting in the 2012 MY. The staff is proposing that, at the conclusion of
the hearing, the Board reaffirm the inclusion of these provisions in the ZEV regulation.

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS

The ARB staff has prepared a Staff Report: Initial Statement of Reasons (ISOR) for the
proposed regulatory action, which includes a summary of the potential environmental
and economic impacts of the proposal, and supporting technical documentation. The
staff report is entitled: “Initial Statement of Reasons for Rulemaking, Proposed 2003
Amendments to the California Zero Emission Vehicle Regulation.”

Copies of the ISOR and the full text of the proposed regulatory language, in underiine
and strike-out format to allow for comparison with the existing regulations, may be
obtained from the ARB’s Public Information Office, Environmental Services Center,
1001 *I” Street, First Floor, Sacramento, California 95814, (916) 322-2990, at least
45 days prior to the scheduled hearing (February 27, 2003).

Upon its compietion, the Final Statement of Reasons (FSOR) will be available and
copies may be requested from the agency contact persons in this notice, or may be
accessed on the web site listed below.

Inquiries concerning the substance of the proposed regulations may be directed to the
designated agency contact persons: Chuck Shulock, Vehicle Programs Specialist, at
(916) 322-6964, or Analisa Bevan, Manager, ZEV Implementation Section, Mobile
Source Control Division at (916) 323-8966.

Further, the agency representative and designated back-up contact persons to whom
non-substantive inquiries conceming the proposed administrative action may be
directed are Artavia Edwards, Manager, Board Administration & Regulatory
Coordination Unit, (916) 322-6070, or Amy Whiting, Regulations Coordinator,

(916) 322-6533. The Board has compiied a record for this rulemaking action, which
includes all the information upon which the proposal is based. This material is available
for inspection upon request to the contact persons.

If you are a person with a disability and desire to obtain this document in an alternative
format, please contact the Air Resources Board ADA Coordinator at (916) 323-4916, or
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TDD (916) 324-9531, or (800) 700-8326 for TDD calls from outside the Sacramento
area, _ S

This notice, the ISOR, and all subsequent regulatory documents, including the FSOR,
when completed, are available on the ARB Intemnet site for this rulemaking at
http://www.arb ca.gov/regact/zev2003/zev2003.htm.

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED

The determinations of the Board’s Executive Officer conceming the costs or savings
necessarily incurred in reasonable compliance with the proposed regulations are
presented below.

The Executive Officer has determined that the proposed regulatory action will not create
costs or savings, as defined in Government Code section 11346.5(a)(6), to any state
agency or in federal funding to the state, costs or mandate to any local agency or school
district whether or not reimbursable by the state pursuant to part 7 (commencing with
section 17500), division 4, title 2 of the Government Code, or other nondiscretionary
savings to local agencies.

The Executive Officer has made an initial determination that the proposed reguiatory
action will not have a significant statewide adverse economic impact directly affecting
businesses, including the ability of California businesses to compete with businesses in
other states, or on representative private persons.

In accordance with Government Code section 11346.3, the Executive Officer has
initially determined that the proposed amendments should have minimal or no impacts
on the creation or elimination of jobs within the State of California, minimal or no
impacts on the creation of new businesses and the efimination of existing businesses
within the State of California, and minimal or no impacts on the expansion of businesses
currently doing business within the State of California.

in developing this regulatory proposal, the ARB staff evaluated the potential economic
impacts on private persons and businesses. Any business involved in manufacturing,
purchasing or servicing passenger cars and light-duty trucks could be affected by the
proposed amendments. Also affected are businesses that supply parts for these
vehicles. Some affected businesses may be small businesses. California accounts for
only a small share of total nationwide motor vehicle and parts manufacturing. As
discussed below, the Executive Officer has determined that the proposed regulatory
action will not have a significant cost impact on directly affected persons or businesses.

As with the 2001 amendments to the ZEV reguiation, comparing the projected
compliance costs associated with the current regulations and the proposed
amendments involved consideration of two key factors: (1) the number of vehicles that
are required to be placed, and (2) the incremental cost per vehicle. Both factors must
be estimated, and both estimates are subject to considerable uncertainty, in large part

10
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- because of the compliance flexibility provided. Nevertheless, the direction of the cost
impact of the proposed amendments is clear — they will reduce the cost of the program
- but the magnitude of the savings is more difficult to assess.

Overall, staff estimates the cost savings resulting from the proposed amendments for
model year 2005 through 2011 range from an estimated $375 million to $3,623 million.
In addition to the modifications proposed herein, staff is proposing that the Board
reconsider and reaffirm the inclusion of LDT2 vehicles to the saies base. This
component of the existing regulation was added as part of the post-Board hearing
modification in the 2001 rulemaking. The costs of this provision are taken into account
in the estimated savings noted above.

PZEVs: in the Initial Statement of Reasons for the 2001 amendments, ARB staff
estimated that the incremental cost for PZEV compliance was $500. In the Final
Statement of Reasons for that rulemaking, this estimate was reduced to $200 based on
new information. Today, based on staff analysis of the most recent vehicles certified by
manufacturers, staff estimates that the incrementa! cost for a PZEV is $100. Under the
amendments proposed herein, the number of PZEVs required, and thus the incremental
cost of compliance, will not change. Assuming full use of PZEVs, the costs for Stage |
(MYs 2003-2005) are $27.5 million, increasing to $51.1 million at the end of Stage Il
(MYs 2006-2008), and $66.3 million at the end of Stage lil (MYs 2012 and beyond).

AT PZEVs: In the 2000 Biennial Review Staff Report and the initial Statement of
Reasons for the 2001 ZEV amendments, the incremental cost for an AT PZEV was
estimated to be $3,300 in the near term and $1,100 in volume production. Staff
currently estimates that the incremental cost for an AT PZEV is $3,300 in Stage |,
$1,500 in Stage II, $1,200 in Stage Ill, and $700 in 2012 and beyond. It should be
noted that the incremental cost of hybrid electric vehicles within this category will be
partially offset by vehicle attributes such as performance or fuel economy for which
consumers are willing to pay a premium estimated to exceed $1,000. The use of this
premium results in a “negative” incremental cost in 2012 and beyond - in other words
by 2012 the hybrid electric vehicle is estimated to be less expensive to own and operate
over its lifecycle than a conventional vehicle.

Assuming manufacturers make full use of the AT PZEV option under staff's proposal,
manufacturers are expected to produce more AT PZEVs than under the current
regulation; thus the overall incremental cost of compliance in this category will exceed
that expecied under the current regulation. Specifically, in 2005, the incremental cost
under the proposed amendments is $39.6 million compared to $31 million under the
existing regulation; in 2008 at the end of Stage {i, the incremental cost under staff's
proposal is $32 million compared to $24 million under the existing regulation; and in
2011 at the end of Stage 1ll, the incremental cost under the proposal is $21 million
compared to $15 million under the existing regulation. The higher incremental cost for
this category of vehicles, however, will be more than offset by reductions resulting from
changes in requirements for the ZEV category.

11
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ZEVs: in this analysis staff uses the battery EV cost estimates from the 2000 Biennial
Review Staff Report because there has not been any significant changes affecting
those estimates since that time. In that report, the total near term incremental cost for
full function battery electric vehicles was estimated to range between $13,000 and
$24,000, depending on the type of vehicle and the battery empioyed. For City EVs the
near ferm incremental cost ranged from $7,500 to $10,000. Costs in volume production
were estimated to range from $1,500 to $11,000, again depending on the type of
vehicle and the battery used. The two reporis did not include an estimate of the
incremental cost of fuel cell EVs. For this proposal, staff estimates the incremental
costs for a fuel cell vehicie to be $1 million in Stage 1, $300,000 in Stage H, $120,000 in
Stage Ilf, and $10,000 in MYs 2012 to 2020.

* The estimated incremental cost of the pure ZEV poriion of the reguiation decreases
significantly under the staff proposal, due to the fact that this category in total is reduced
to one-half of its current size, while the credits eamed per vehicle are increased over
time. As a resuit manufacturers wili not be required to produce as many ZEVs —
whether they are full function battery EVs, city cars or fuel cell electric vehicles —
particularly in the early years of the program.

With the proposed changes, the incremental cost of compliance for the ZEV component
of the program is zero at the end of Stages | and Il and approximately $83 million,

$117 million and $225 million for city EVs, full function EVs and fuel cell EVs,
respecfively, in 2011 at the end of Stage Ill. This compares to incremental costs under
the existing regulation of $109 million, $94 million and $1,290 miliion for city EVs, full
function EVs, and fuel cell EVs, respectively, in 2008 at the end of Stage ll, and $234
million, $221 million and $1,440 million for those categories in 2011 at the end of

Stage lil.

Staff reiterates that these estimates are subject to considerable uncertainty. While
there is no doubt that staff’s proposed changes will reduce the cost of compiiance, the
magnitude of the savings is much more difficult to assess.

Before taking final action on the proposed regulatory action, the Board must reasonably
determine that no alternative considered by the agency would be more effective in
carrying out the purpose for which the action is proposed or would be as efiective and
less burdensome to affected private persons or businesses than the proposed action.

SUBMITTAL OF COMMENTS

The public may present comments relating to this matter orally or in writing at the
hearing, and in writing or by e-mail before the hearing. To be considered by the Board,
written submissions not physically submitted at the hearing must be received no later
than 12:00 noon, February 26, 2003, and addressed to the following:

12
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Postal Mail is to be sent to:

Clerk of the Board

Air Resources Board

1001 “I" Street, 23™ Floor
Sacramento, California 95814

Electronic mail is to be sent to: zev2003@listserv.arb.gov and received at the ARB by
no later than 12:00 noon, February 26, 2003.

Facsimile submissions are to be transmitted to the Clerk of the Board at
(816) 322-3928 and received at the ARB no later than 12:00 noon,
February 26, 2003.

The Board requests, but does not require, 30 copies of any written statement be
submitted and that all written statements be filed at least 10 days prior to the hearing so
that ARB staff and Board Members have time to fully consider each comment. The

- ARB encourages members of the public to bring any suggestions for modification of the
proposed regulatory action to the attention of staff in advance of the hearing.

STATUTORY AUTHORITY

This regulatory action is proposed under that authority granted in sections 39600,
39601, 43013, 43018, 43101, 43104 and 43105 of the Health and Safety Code. This
action is proposed to implement, interpret and make specific sections 39002, 39003,
39667, 43000, 43009.5, 43013, 43018, 43100, 43101, 43101.5, 43102, 43104, 43105,
43106, 43107, 43204 and 43205.5 of the Health and Safety Code.

HEARING PROCEDURES

The public hearing will be conducted in accordance with the California Administrative
Procedure Act, title 2, division 3, part 1, chapter 3.5 (commencing with section 11340) of
the Government Code. Following the public hearing, the ARB may adopt the regulatory
language as originally proposed or with nonsubstantial or grammatical modifications.
The ARB may also adopt the proposed reguiatory language with other modifications if
the text as modified is sufficiently related to the originally proposed text that the public
was adequately placed on notice that the regulatory language as modified could resuit
from the proposed regutatory action. Potential modifications include, but are not limited
to, prevention of a ZEV product blackout, minimizing the impact of section 177 of the
federal Clean Air Act on manufacturers, inclusion of credit for fueling infrastructure
deployment or stationary fuel cells, amendment of treatment of credits from 2004 and
earlier MY PZEVs, adjustment of credits eamed by AT PZEVs and the threshold
performance requirements to-earn advanced componentry credit, the treatment of
specialty vehicles, and requirements for iength of vehicle placement to eamn credits. in
the event that such modifications are made, the full regulatory text, with the modifications
clearly indicated, will be made available to the public for written comment at least 15
days before it is adopted. The public may request a copy of the modified regulatory text

13
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from the ARB’s Public Information Office, Environmental Services Centef, 1001 “P°
Street, First Floor, Sacramento, California 95814, (916) 322-2990.

CALIFORNIA AIR RESOURCES BOARD

Michae! P. Kenny
Executive Officer

Date: December 31, 2002

The energy challenge facing Califomia is real. Every Californian needs to take immediate action to reduce energy consumption. For
a list of simple ways you can reduce demand and cut your energy costs see our Web-site at www.arb.ca.gov.
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EXECUTIVE SUMMARY

In 1990, the California Air Resources Board adopted an ambitious program to
dramatically reduce the environmental impact of light-duty vehicles through the
gradual introduction of zero emission vehicies (ZEVs) into the California fleet.
Specifically, the Air Resources Board (ARB) required that at least 2 percent, 5
percent and 10 percent of new car sales be zero-emitting by 1998, 2001 and 2003,
respectively. To provide flexibility, the regulations allow automakers to bank and
trade ZEV credits. Although the ZEV regulations did not require a specific
technology, the expectation at that time was that the requirement would be met
through the introduction of battery electric vehicles (EVs).

The ZEV requirements for passenger cars have been changed three times since
the program’s inception — in 1996, 1998 and 2001. Although the program
implementation has been changed when necessary to reflect the status of
technology, the original objective has not changed. California continues to
maintain a strong commitment to zero emissions performance in the passenger
car and light-duty truck fleet. In response to the ZEV requirements, automakers
have developed and placed a limited number of zero emission vehicles into the

- market to evaluate technological and commercial feasibility. Additionally,
automakers have demonstrated and marketed an array of near zero emission
and advanced technology vehicles supportive of the zero emission vehicle goals.

In 1996, the ARB modified the regulations to allow additional time for technology
to develop. The requirement for ten percent ZEVs in model years 2003 and
beyond was maintained, but the sales requirement for mode! years 1998 through
2002 was eliminated. At that same time, ARB entered into Memoranda of
Agreement with the seven largest vehicle manufacturers to place several
thousand ZEVs in California. These ZEVs demonstrated the performance
capabilities of battery EVs. They also resulted in a group of consumers who
were, and continue to be, passionate about the new technology.

in 1998, the Board adopted amendments that aliowed automakers to meet a
portion of their ZEV requirement with a new class of vehicle, the Partial ZEV
Allowance Vehicle, or PZEV. To certify as a PZEV, the vehicle must meet the
ARB’s most stringent emission standard, have zero evaporative emissions and
carry a warranty of 15 years or 150,000 miles on all emissions related
components. Seven models are now available to consumers that meet these
extremely low emission levels.

In January 2001 the ARB approved further amendments to the ZEV regulations
that were designed to maintain progress towards the commercialization of zero
emission vehicles while recognizing the market constraints created by the cost of
battery technology. The amendments preserved the fundamental requirement
that 10 percent of all new passenger cars and the lightest light-duty trucks be
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ZEVs. A new credit approach was established, however, to provide additional
credits for early introduction, increased range and improved vehicle efficiency.
These changes served to substantially reduce the number of pure ZEVs that
would be needed beginning in 2003. It was hoped that these changes would
provide for a spectrum of clean ZEVs (full-function, city, neighborhood, and fuel-
cell vehicles). Unfortunately, at this time, manufacturers have generally limited
production to neighborhood electric vehicies.

An important element of the 2001 amendments was the establishment of a new
vehicle category, referred to as the “Advanced Technology PZEV” or “AT PZEV.”
Per the amended regulations, vehicles meeting the AT PZEV certification
standard (which includes gasoline hybrid-electric vehicles) could be used to meet
up to one-half of a manufacturer’s pure ZEV obligation. This provision was
included to provide greater incentives for the continued development of
advanced technologies that are supportive of zero emission vehicle
commercialization and to offer additional flexibility to autormakers in meeting the
program requirements.

in June 2002, a federal district judge issued a preliminary injunction that prohibits
the ARB from enforcing the 2001 ZEV Amendments with respect to the sale of
new motor vehicles in the 2003 or 2004 model years. The preliminary injunction
resulted from the AT PZEV provisions that provide manufacturers with the option
of earning additional ZEV credit if they produce vehicles that make use of
advanced ZEV componentry such as that used in gasoline hybrid-electric
vehicles. The judge issued the preliminary injunction after finding that the
plaintiffs were likely to succeed in their claim that the provisions are related to
fuel economy standards and thus preempted by the Energy Policy and
Conservation Act of 1975. While the ARB has appealed the issuance of the
preliminary injunction to the U.S. Court of Appeals for the Ninth Clrcmt, the
preliminary injunction remains in effect.

When the Board amended the regulation in 2001, it did so with the understanding
that the near-term compliance with the pure ZEV portion of the regulation would
be expensive for automakers, but that continued vehicle and technology
development would lead to less costly approaches. Since that time, there have
been no significant reductions in the cost of battery EVs. Meanwhile, the
marketing of battery EVs has achieved only modest success. These factors,
along with the lawsuit, have slowed or even halted automaker plans regarding
battery EV development.

In addition, projections regarding the pace of commercialization of fuel cells,
which were projected to provide a second ZEV technology late in this decade,
have become less certain, although automakers remain fully committed and
continue to invest heavily in the technology. As a resull, it appears that under the
current regulation manufacturers will need to develop additional battery EV
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products to bridge the interim years until fuei cells are available in larger
quantities in the next decade. -

There is considerable disagreement over the effects and relative benefits of the
current ZEV program. Supporters of battery EV technology have argued that the
additional battery EV products required per the curmrent regulation will help build
the market for ZEV products. They have also maintained that continued
development of battery products provides a “safety net” in the event that fuel cell
technology encounters impenetrable barriers. The auto manufacturers, on the
other hand, have argued that the need to devote engineering staff and resources
to mid-term battery EVs will actually detract from the pace of fuel cell
commercialization. Moreover, many manufacturers have stated that they would
prefer to target their investment towards fuel cell technology rather than battery
EV technology, because they believe that fuel cells show promise of future
market commercialization while battery EVs do not.

In light of the current uncertainty the Board needs fo re-affirm its commitment to
ZEVs by removing the legal issues, restructuring the transition years of the
program and allowing automakers to refocus their efforts into technology areas
that have long-term commercialization potential.

Proposed Amendments to the Regulations

To address the issues raised by the preliminary injunction, staff has developed a
proposal that removes all references to fuel economy and efficiency and thus
responds to the preemption concerns raised in the district court’s decision. At
the same time, staff has developed additional amendments that are designed to
maintain pressure on the commercialization of ZEV technologies while
recognizing the current state of the technology and the cost implications related
to their development. The staff proposes the following specific amendments:

2005 Program Stari. Restart the ZEV requirement in 2005 while allowing
manufacturers to earn and bank for future use credit earned by any vehicles
produced prior to 2005.

Amend AT PZEV Calculation Method. Staff proposes amendments that would
remove all references to fuel economy and efficiency from the calculation of AT
PZEV credits. The restructuring of the calculation method includes severai
elements that simplify the structure of the calculation. Staff proposes
amendments that would estabiish flat credits for vehicles with advanced hybrid
componentry or gaseous storage systems. Staff further proposes amendments
that would revise the calculation of the low fuel-cycle emissions credit. The credit
for zero emission vehicle miles traveled for hybrid electric vehicles is adjusted
upward and the phase-in multiplier for AT PZEVs with any zero emission vehicle
miles traveled is increased under staff's proposal. Post 2011, staff proposes
amendments that would cap the total AT PZEV credit that can be earned by any
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technology type at 3.0. Finally; staff proposes amendments that permit each
element of the AT PZEV credit caiculation and each general provision to be
severed from the remainder of the program if warranted.

Amend ZEV Calculation Method. Staff also proposes amendments that remove
the efficiency multiplier from the ZEV credit calculation. To restructure the ZEV
credit calculation, staff proposes a series of amendments aimed at simplifying the
calculation and encouraging sustainable commercialization of ZEVs. Staff
proposes amendments that create ZEV “types” that will be the basis for the ZEV
credits. These types include NEVs, Type 0 (utility low-range ZEVs), Type | (mid-
range ZEVs, like City EVs), Type ll (longer-range ZEVs, like full-function battery
EVs) and Type Il (long range, fast-refueling ZEVs, like fuel cell vehicles). The
proposed amendments do not change the amount of credit earned by NEVs.

Type 0 ZEVs would eamn 1.5 credits until 2008 and then one credit for 2009 and
later under staffs proposal. Type |, Il, and Il ZEVs earn an increased level of  __
credits in staff's proposal through the 2011 timeframe. In 2012 and beyond,

Type | vehicles (City EVs) continue to eam somewhat enhanced credits as
compared to the 2001 amendments while credits for other vehicles are similar to
the amounts provided by the 2001 amendments.

Additional changes are proposed to the ZEV credit calculations. These proposed
changes include amendments to the fast refueling definition and the elimination
of the in-service/warranty credit for model year 2005 and later vehicles.

Amendment of Compliance Options. The 2001 amendments allowed
automakers to satisfy up to half of the pure ZEV requirement with certain other
advanced technologies that are not ZEVs. Staff proposes amendments that
permit automakers to satisfy up to three-quarters of the pure ZEV portion of the
ZEV requirement with such vehicles during the transition period from 2005
through 2011. This adjustment to the amount of AT PZEV credit that can be
used to satisfy the pure ZEV requirement has been proposed to reflect the reality
of current ZEV technology and to take advantage of current opportunities in AT
PZEV technology.

Additionally, staff proposes amendments that 1) remove ZEVs from the sales
volume used to calculate the ZEV requirement and 2) eliminate the cap on use of
banked NEV credits when used for the PZEV or AT PZEV compliance options.

Miscellaneous Changes. The 2001 amendments required HEVs to have a 15-
year/150,000 mile warranty on the battery. Staff is proposing amendments that
reduce this warranty requirement to 10-years/150,000 miles. Staff also proposes
amendments that extend the sunset date on the award of “transportation system”
credits from 2007 to 2011, remove credits eamed by vehicies from the cap on the
use of transportation system credits, and clarify the regulatory definition of placed
in service.
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LDT2 Vehicles. Staff proposes that the Board reconsider and affirm its January
2001 action to add LDT2 vehicles to the base agamst which manufacturers ZEV
obligations are determined.

Effect of Proposed Amendments

Staff has developed scenarios that illustrate the number of vehicles that would be
required under the 2001 amendments and the staff proposal. Due to the
flexibility afforded by the ZEV regulation, it is not possible to accurately predict
manufacturer strategies, and therefore these scenarios should be viewed as
illustrations rather than firm predictions. '

In general, the staff proposal would decrease the number of ZEVs required
during the transition period from 2005 through 2011, while increasing the number
of AT PZEVs (assuming that manufacturers take full advantage of that option).

in 2012 and beyond, after the conclusion of the transition period, a
manufacturer’'s ZEV obligation would be essentially the same as that required
under the 2001 amendments.

Adding up the total cost of the program (ZEV, PZEV and advanced-technology
PZEV production), and taking into account the use of banked credits, the staff
proposal results in slightly increased costs in the early years as compared to the
2001 amendments (due to the larger number of AT PZEVs) but significant cost
savings in model years 2008 through 2011 (due to the smaller number of pure
ZEVs required). Over the entire 2005-2011 transition period, the estimated
savings under the staff proposal range from $256 million to $3.5 billion. This
extreme range reflects the uncertainty regarding manufacturer compliance
strategies. In all cases, however, the staff proposal results in savings.

Staff has estimated the 2010 and 2020 emissions impact of the staff proposal for

the South Coast Air Basin, as compared to the current regulation and the “no-

ZEV program” alternative. These estimates assume that compliance begins in

2005 even under the 2001 amendments.
ARB staff estimates that the proposed changes will result in a net decrease of

“about 0.04 tons per day of direct emissions of reactive organic gases (ROG) and
oxides of nitrogen (NOx) in 2010 when compared to the 2001 amendments. For
2020, staff estimates a net decrease of about 0.1 tons per day of direct
emissions of ROG and NOx from the proposed amendments as compared to the
2001 amendments.

Staff estimates the proposed amendments will reduce approximately 1.37 and
4.84 tons per day of ROG and NOx by 2010 and 2020, respectively, as
compared to a “no-ZEV” alternative.




26Initial Statement of Reasons
January 10, 2003

Staff Recommendation .

The ARB staff recommends that the Board adopt the amendments as proposed
in this Initial Statement of Reasons. The proposed amendments address the
issues raised by industry litigation, respond to the current state of ZEV
technology, and reduce the overall cost of compliance to industry while
maintaining the push toward ZEV commercialization.

vi
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Initial Statement of Reasons L

January 10, 2003

1. INTRODUCTION

In 1990, the California Air Resources Board adopted an ambitious program to
dramatically reduce the environmental impact of light-duty vehicles through the
gradual introduction of zero emission vehicles into the California fleet. The Zero
Emission Vehicle (ZEV) program, which affects passenger cars and light-duty
trucks, has been adjusted three times since its inception, in 1996, 1998, and
2001. The fundamental goal of the program, however, has not changed.
California remains committed to the commercialization of zero emission vehicle
technologies wherever feasible. The challenge facing the Board is determining
how to achieve a sustainable commercial market given the uncertainties in cost
and the pace of technological development.

California’s strong commitment to the ZEV program reflects the essential need
for zero-emission vehicle technology in order to achieve the State’s public health
protection goals. Health-based state and federal air quality standards continue to
be exceeded in regions throughout California. California’s growing population
and increasing use of motor vehicles mean continued upward pressure on
statewide emissions. Manufacturing, power generation, petroleum refining,
goods transport, home heating and cooling, personal mobility and a wide range
of human activities all have direct air poflution consequences. Achieving zero
emissions from these source categories is critical to mitigating their impacts on
human health. :

Zero-emission technologies can greatly reduce or even eliminate some of the
persistent problems with conventional vehicles. Combustion-based engines are
prone to deterioration over time and result in higher fuel cycle emissions.
Catastrophic failures are also a concemn. .Older gasoline-powered vehicles, for
example, become gross emitters if their emission control systems fail.
Combustible fuels also have significant “upstream” impacts. Refining, fuel
storage and delivery all have associated emissions from routine operations,
accidents (breakdowns, fuel spills), and ongoing compliance problems (e.g.,
leaking underground tanks). Apart from upset conditions that may occur during
electric power generation or hydrogen fuel production and distribution, zero
emission vehicles have none of these vulnerabilities.

While ZEVs can provide significant environmentat benefits, it is also necessary
that they be economically viable. Since the program’s inception, substantial
technological improvements have occurred. These improvements have raised
the level of vehicie performance and have resulted in attractive solutions to
personal mobility. However, the cost goals necessary for such technologies to
compete successfully in the marketplace have not been met, preventing the more
widespread introduction of the technology.
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- in January 2001 the ARB approved amendments to the ZEV regulations that
maintained the requirement for pure ZEVs while recognizing the market
constraints associated with the cost of available battery technologies. Under the
amendments, a new credit mechanism was implemented to provide additional
credits for early introduction, increased range and improved vehicle efficiency.
The changes served to substantially reduce the number of pure ZEVs beginning
in 2003 and the attendant costs to industry.

The 2001 amendments also created the “Advanced Technology Partial Zero
Emission Vehicle” or “AT PZEV” certification standard. Vehicles meeting the AT
PZEV certification standard could be used to meet up to one-half of a
manufacturer’s pure ZEV obligation of four perceni. The AT PZEV was included
to provide incentives for the continued development of advanced technologies
and to offer additional flexibility to automakers in meeting the program
requirements.

In June 2002, however, a federal preliminary injunction was issued that prohibits
the ARB from enforcing the 2001 ZEV amendments. The preliminary injunction
resulted from the AT PZEV provisions that provide manufacturers with the option
to eamn additional ZEV credit if they produce vehicles that make use of advanced
ZEV componentry such as that used in gasoline hybrid-electric vehicles. The
judge issued the preliminary injunction after finding that the plaintiffs were likely
to succeed in their claim that the provisions are related to fuel economy
standards and thus preempted by the Energy Policy and Conservation Act of
1975. The ARB has appealed the issuance of the preliminary injunction and
expects to receive a ruling on the appeal in early 2003. Given the uncertainty of
the current litigation, the ARB is now proceeding with a regulatory process to
remove all references to fuel efficiency. This process has also provided ARB
staff with an opportunity to propose additional changes to the program that reflect
the status of technology two years after the Board last amended the regulations.

When the Board adopted the changes in 2001, it did so with the understanding
that the near-term compliance with the pure ZEV portion of the regulation would
be expensive for automakers. However, the Board maintained the requirements
believing that continued research and development wouid lead to more
economical approaches that could be developed in modest quantities as an
interim step to larger scale commercialization. Unfortunately, significant
reductions in cost have not occurred.

In response to the preliminary injunction, staff has developed recommendations
that remove ali references to fuel economy and that address the preemption
concerns raised in the district court’s decision. In addition, staff's proposal also
includes proposed amendments that are designed to further encourage
commercialization of ZEV technologies. The staff proposal and its rationale are
presented in this initial Statement of Reasons.
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: NI
2. BACKGROUND :1inc

2.1 Staff Objectives

The ongoing amendments to the ZEV program are the result of the continuing
need to maintain a balance between pressure on vehicle manufacturers to
pursue zero emission vehicles, and recognition of the real-world status of the
available technologies. Historically, the objective of the ZEV program has been
to push the boundaries of ZEV development, but to take into account the cost,
performance, suitability for volume production and long-term prospects of the
technologies at hand.

This same philosophy holds true today. While manufacturers have argued that
the Board should abandon its pure ZEV requirement and focus solely on the air
quality benefits achievable from technologies ready for volume production, staff
believes that the ARB needs to maintain a core zero emission requirement to
provide an incentive for further vehicle development. While the program has not
yet resulted in the sustained commercial introduction of ZEVs, the tremendous
developments that have been made in a variety of advanced technologies can, at
least in part, be attributed to the existence of the ZEV requirement. Furthermore,
ARB staff believes that continued regulatory requirements are needed to push
the development of pure ZEVSs.

At the same time, the ZEV program should provide flexibility for manufacturers to
pursue specific clean vehicle strategies that they believe offer the best hope for
commercial viability. While the introduction of any new vehicle technology
requires sizable up-front investment for research and development, vehicles
meeting the ZEV requirements must ultimately succeed in a competitive market
in volume production. The number of vehicles required in the pure ZEV or “gold”
category under this proposal reflects what ARB staff believes is necessary to
sustain serious research and development efforts which will sustain progress
toward commercialization while not arbitrarily requiring high volumes of not-yet-
ready technologies. in more specific terms, the objectives of the proposed
amendments are:

To achieve long-term public health goals,

Maintain a pure ZEV requirement and the goal of zero emissions,

Resolve issues raised by the federal preliminary injunction,

Accelerate ZEV technology development,

Provide support for future ZEV commercialization,

Take fult advantage of fechnology options that are available today, to achieve
air quality improvement and provide a bridge to ZEV commercialization,

¢ Provide manufacturers with the option to pursue their preferred path towards
ZEV commercialization, and




34Initial Statement of Reasons
January 10, 2003

¢ Provide flexibility with resbeqt to fuels, technologies, and compliance
pathways. '

2.2 Timing Considerations
Staff has developed proposed amendments to be brought before the Board at a

February 27, 2003 public hearing. Major milestones in this regulatory process
are:

December 5, 2002 Public Workshop
Possible Amendments to the ZEV Reguiations
Sacramento
January 10, 2003 Release of the Initial Statement of Reasons
February 27, 2003 Board Hearing
; Sacramento

The staff has developed the proposed amendments in a relatively short time
frame to retumn certainty to the regulatory system as quickly as possible. As a
result, the proposal does not address and resolve every isstie. The ARB staff
intends to fully engage with interested parties during the 45-day comment period
through collection of comments and further conversations with interested
stakeholders. Staff may develop and release additional proposed amendments
prior to the Board meeting that reflect this consensus building process.

Possible topics that may be considered during the 45-day comment period
include:

+ Measures to avoid a possible sustained “blackout” of pure ZEV production
due to the availability of banked credits

s Measures to consider the aggregate effect of California production
requirements in light of the parallel adoption of California requirements in
other states

« Further refinement of the minimum requirements that a vehicle must meet in
order to eam advanced componentry credit

« Methods to award credit for placement of hydrogen infrastructure

« Providing ZEV credit for stationary fuel cell applications that support the
commercialization of fuel cell and infrastructure technology that can be
applied to vehicles

« Measures to encourage the voluntary production of model year 2003 and
2004 PZEVs

s Measures to ensure that “specialty” vehicles receive appropriate levels of
credit

These issues are discussed in more detail in Section 8.2 below.
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2.3 Air Quality in California °

Air quality in California has improved dramatically over the past 25 years, largely
due to continued progress in controlling pollution from motor vehicles. Faced
with ever more stringent regulations, vehicle manufacturers have made
remarkabie progress in advancing vehicle technology. Vehicles meeting the
ARB’s most stringent emission certification standards achieve emission levels
that seemed impossible when the Low Emission Vehicle Program was adopted in
1990.

Despite this progress, however, air quality in many areas of the state stili does
not meet federal or state health-based ambient air quality standards. Mobile
sources still are responsible for well over half the ozone-forming emissions in
California. The relative contribution of passenger cars and small trucks is
expected to decline over time as new standards phase in, but in 2020 such
vehicles will still be responsible for about 10 percent of total emissions. State
and federal law requires the implementation of control strategies to attain
ambient air quality standards as quickly as practicable.

Mobile sources also produce toxic air contaminants and are a major contributor
to greenhouse gas emissions. Furthermore, facilities needed to refuel
conventional vehicles such as service stations, bulk terminals and refineries are
significant sources of smog precursors, air toxics, water pollution, and hazardous
waste. '

2.4 Zero Emission Vehicle Program

The ZEV program was originally adopted in 1990, as part of the first ARB Low-
Emission Vehicle regulations. The ZEV program is an integrat part of California’s
mobile source controf effort, and is intended to encourage the development of
advanced technologies that will provide increasing air quality benefits for
California now and into the future.

Under the 1990 regulations, the seven largest auto manufacturers were required to
produce ZEVs beginning with model year 1998. in model years 1998 through 2000,
two percent of the passenger cars and lightest light-duty trucks offered for sale in
California by large volume manufacturers were to be ZEVs, and this percentage was
to increase to five percent in model years 2001 and 2002. The requirement became
ten percent for all but smali volume manufacturers starting in model year 2003. To
provide flexibility, the regulations allow automakers to bank and trade ZEV credits.

In the early years of the program, ZEV technology focused on battery EVs. in
1996 the ARB modified the regulations to allow additional time for battery
research and development. The requirement for ten percent ZEVs in model
years 2003 and beyond was maintained, but the ZEV requirement for model




36|nitial Statement of Reasons
January 10, 2003

years 1998 through 2002 was eliminated. At that same time, the ARB entered
into Memoranda of Agreement (MOA) with the seven largest vehicle _
manufacturers in the California market. Under the MOAs, these manufacturers
placed more than 1,800 advanced-battery EVs in California during 1998 to 2001,
ensuring a significant near-term market for advanced battery manufacturers.
This market was expected to allow battery manufacturers to be able to transition
to commercial production. The MOAs also required the ARB to work with state
and local governments to help develop the necessary recharging infrastructure
and to address other issues such as building codes modifications and emergency
response training that would resuit from use of the technology. These ZEVs
demonstrated the performance capabilities of battery EVs. They also resulted in
a group of consumers who were, and continue to be, passionate about the new
technology.

Meanwhile, manufacturers achieved rapid progress on extremely clean near-zero
emission conventional vehicles. In recognition of the air quality benefits afforded
by such technologies and the status of pure ZEV development, in 1998 the ARB
provided additional fiexibility in the ZEV program by allowing an additional
certification standard, the Partial ZEV Allowance Vehicle (PZEV), to be used to
meet a portion of the program requirements. More specifically, the 1998
amendments allowed intermediate-sized manufacturers to use PZEVs to meet
the entire 10 percent ZEV requirement, while large manufacturers could meet up
to 60 percent of their ZEV requirement with such vehicles. To certify as a PZEV,
a vehicle must meet the ARB’s super ultra low emission standard (SULEV), have
zero evaporative emissions and provide a warranty of 15 years/150,000 miles on
all emissions related components.

2.5 2001 Board Hearing

In January 2001 the ARB approved amendments to the ZEV regulations
designed to maintain progress towards the commercialization of zero emission
vehicles while recognizing the near-term constraints due to cost, lead-time, and
technical challenges. The amendments preserved the fundamental requirement
that 10 percent of all new passenger cars and light-duty trucks be classified as
ZEVs. However, a new credit mechanism was established to provide additional
ZEV credits for early vehicie introduction, greater range and improved vehicle
efficiency. These changes served to substantially reduce the number of pure
ZEVs that would be needed beginning in 2003.

An important element of the 2001 amendments was the establishment of a new
vehicle category, referred to as the “Advanced Technology Partial Zero Emission
Vehicle” or “AT PZEV.” Per the amended regulations, vehicles meeting the AT
PZEV certification standard (including qualifying gasoline hybrid-electric vehicles)
could be used to meet up to one-half of a manufacturer's pure ZEV obligation of .
four percent. This provision was included to provide greater incentives for the
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continued development of advanced technoiogies and to offer additional flexibility
to automakers in meeting the program requirements.

2.6 Preliminary Injunction

On June 11, 2002, a federal district judge issued a preliminary injunction that
prohibits the ARB’s Executive Officer from enforcing the 2001 ZEV Amendments
with respect to the sale of new motor vehicles in the 2003 or 2004 model years,
pending final resolution of the underlying lawsuit. The suit was brought by
General Motors, DaimlerChrysler and various Fresno-area auto dealers. The
ARB has appealed issuance of the preliminary injunction to the U.S. Court of
Appeals for the Ninth Circuit. The appeal has been fully briefed with oral
arguments scheduled for February 13, 2003.

In the lawsuit, the two manufacturers claimed that components within the AT
PZEV provisions are preempted by federal law. There are three options for
qualifying gasoline hybrids as AT PZEVs and calculating the number of ZEV
credits they eam. One option is based on the amount of carbon dioxide (CO5)
emissions that are reduced. Another is based on the vehicle’s efficiency as
measured by fuel economy. The third provided credit based on the percentage
of maximum available power that is provided by the electric storage system, but
only through 2007 model year.

The judge issuing the preliminary injunction found that the plaintiffs were likely to
succeed in their claim that the first two AT PZEV provisions mentioned above are
related to fuel economy standards and preempted by the Energy Policy and
Conservation Act of 1975. . This Act directs the National Highway Traffic Safety
Administration to establish corporate average fuel economy (CAFE) standards.
The judge rejected arguments that the optional nature of the AT PZEV provisions
eliminated preemption concerns on the basis that the disparities in costs among
the various compliance options in effect required manufacturers to produce
gasoline hybrids. The judge enjoined enforcement of all of the 2001
amendments after concluding that the chalienged AT PZEV provisions likely
were not severable from the rest of the ZEV program.

2.7 Status of Technology Development

Battery Electric Vehicle Technology

When the Board adopted the 2001 amendments, it did so with an understanding
that near-term compliance with the “pure ZEV” portion of the regulation would be
expensive for manufacturers. The Board anticipated, however, that continued
development work would lead to more economical approaches that could be
employed in modest quantities as the required vehicle volumes increased. The
cost projections available in 2001 were based on a report provided by a panel of
experts hired by the ARB to assess the state of technology. The report
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concluded that the most widely used advanced battery technology, nickel metal
hydride (NiMH), would cost vehicle manufacturers between $9,500 and $13,000
per vehicle in quantities of 10,000 to 20,000 per year. When manufactured at
production levels exceeding one hundred thousand packs per year, total battery
cost was estimated to be approximately $7,000 to $9,000 per vehicle.

ARB staff believes there have been only modest improvements in battery cost
since the extensive review undertaken by the Battery Panel in 2000. A recent
report entitted The 2002 Industry Report — A Critical New Assessment of
Automotive Battery Trends, authored by one of the Battery Panel experts,
focuses on batteries for advanced vehicles, primarily hybrid electric vehicles.
Findings within this report pertaining to battery EVs are consistent with staff's
assessment that current and reasonably projected battery electric vehicles will
not play a significant role in personal transportation due to their inability to
provide sufficient range at affordable cost. The technology may prove attractive
for certain limited applications, but does not at this point appear to hold promise
for widespread commercial infroduction. Consequently, requiring that
automakers place substantial numbers of battery EVs will not be a catalyst for
cost reduction but rather will draw resources away from other promising
technologies now being developed.

in response to battery costs, several automakers focused on placing
Neighborhood Electric Vehicles (NEVs) as 2 means of eaming early credit
towards the ZEV requirements. Such vehicies are limited in size and speed, but
have the potential to provide air quality benefits by displacing cold starts and
short trips, and may have a small but stable self-supporting market. in general,
however, it appears that manufacturers sought to place large numbers of NEVs
primarily because they provided the lowest cost approach toward compliance
with the regulations.

Fuel Cell Vehicle Technology

Automakers have chosen to pursue proton exchange membrane (PEM) fuel cells
for vehicle applications due to their low temperature operation and potential for
low-cost manufacturing. Over the last decade, industry has made impressive
advances in hydrogen-air PEM fuel cell stack technology. As a resuit, several
automakers are now placing the first prototype vehicles into research and
demonstration applications, and almost all large automakers are committed to
demonstration fuel cell fleets over the next several years.

While technical chalienges remain to integrate all essential components into a
complete system that provides acceptable weight, volume and operating
characteristics, the most daunting challenge is to significantly reduce cost.
Widespread introduction of the technology will be possible only when the
technology can be produced and sold at a price comparable to that of today’s
conventional vehicles. Although prototypes are being placed in research
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programs, considerable time is still needed for engineering development and for
achieving the necessary cost reductions. Projections regarding the pace of
commercialization of fuel cells, which were expected to provide a second ZEV
technology late in this decade, have become less ceriain, although automakers
remain fully committed and continue to invest heavily in the technology. Based
on the most recent information and announcements regarding technology
development, ARB staff believes that a true commercial introduction will not
occur before 2011. As a result, it appears that under the current regulation
manufacturers will need to develop additional battery EV products to bridge the
interim years until fuel cells are available in larger quantities in the next decade.

The draft proposal reflects this expectation and provides regulatory incentives
based on three stages of development prior to 2012. Each stage is designed to
foster the placement of vehicles in order to push toward viable commercialization
as quickly as possible.

There is considerable disagreement over the effects and relative benefits of the
current ZEV program. Supporters of battery EV technology have argued that the
additional battery EV products required by the current regulation will help build
the market for ZEV products. They have also maintained that continued
development of battery products provides a “safety net” in the event that fuel cell
technology encounters impenetrable barriers. The auto manufacturers, on the
other hand, have argued that the need to devote engineering staff and resources
to mid-term battery EVs will actually detract from the pace of fuel celi
commercialization. Moreover, many manufacturers have stated that they would
prefer to target their investment towards fuel cell technology rather than battery
EV technology, because they believe that fuel cells show promise of future
marketability while battery EVs do not.

Near-Zero Emission Vehicle: Technoiogy

Meanwhile, technical progress in the AT PZEV and PZEV categories continues
-at a rapid pace, with a number of models in each category either already
introduced or under active development. Currently, seven passenger car models
have been certified to the PZEV standard with additional vehicles expected soon.
Given the uncertainties created by the preliminary injunction, no AT PZEVs have
been certified. However, staff believes that automakers are poised to introduce
these vehicles in the near future once certainty in the reguiations is provided.
Staff believes that it is critical o provide regulatory incentives to ensure their
continued commercial introduction.
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3. SUMMARY OF PROPOSéD AMENDMENTS

To achieve the objectives identified above, staff proposes that the Board adopt
the following amendments to the program.

o Delay the start of the percentage ZEV requirements until model year 2005,
and aliow vehicles placed prior to 2005 to eam credit towards compliance.
» Amend the method used to calculate credit eamed by AT PZEVs:

<
o
o

O

O
O

Simplify the Advanced Componentry credit awarded

Amend the low fuel-cycle emissions credit equation

Increase the credit for grid-connected HEVs for their zero emission
miles traveled

Increase the phase-in multiplier for AT PZEVs with any zero emission
vehicle miles traveled

Cap total AT PZEV credit eamed by any technology at 3.0 after 2011
Make each element of the AT PZEV credit calculation (and each
provision in the regulation) severable from the remainder of the
regulation

« Amend the method used to calculate credit eamed by ZEVs.

o
o

o
(&)

Create ZEV Type definitions: NEV, Type 0, 1, lI, and ll|

Establish credit ievels by ZEV Types that achieve approximately the
same number of vehicles by 2012 as envisioned by the 2001
amendments

Eliminate the In-service/Warranty credit

Amend the definition of fast refueling

 Amend the compliance options available to manufacturers:

o]

o]

O

During the 2005-2011 time period reduce the pure ZEV reqmrement to
one half of its value under the 2001 amendments (new value would be
one percent in 2005-2008 and 1.25 percent in 2009-2011) and
increase the AT PZEV category by that same amount. At the
conclusion of this demonstration period, in model year 2012, the full
function ZEV credit levels would revert to the level needed to meet the
2001 ZEV amendments

Remove ZEVs from the sales base used to deterrmne a manufacturer’s
obligation

Remove the cap on the use of NEV credits in the AT PZEV and PZEV
categories

e Make other miscellaneous amendments, including:

o

O

(=]

Modify the required warranty on HEV energy storage devices to 10
years/150,000 miles

Extend the sunset date on award of "transportatlon system” credits
from 2007 to 2011, and remove credits eamed by vehicles from the
cap on the use of transportation system credits

Clarify provisions relating to the placed-in-service requirement

10
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e In addition, staff proposes that the Board reconsider and affirm its January
2001 action to add LDT2 vehicies to the base against which manufacturers’
ZEV compliance obligations are calculated. '

The following sections describe each of these proposed amendments in turn.
3.1 Delay of Start-up

Staff proposes amendments that delay the start of the ZEV program until model
year 2005. 2002 and earlier model vear vehicles meeting the ZEV requirements
and offered for sale prior to the 2003 model year would earn ZEV credits based
on the 2001 amendments. All further changes to the regulation described below
pertain to 2003 and subsequent model year vehicles.

Timing elements of the regulation that are not changed by staff's proposal
include the schedule for early introduction multipliers that apply to model years
2001 through 2005, and the schedule for inclusion of light-duty truck 2 (LDT2)
volumes in ZEV obligation calculations in model years 2007 through 2012.

3.2 Amendments to AT PZEV Credit Determination

The incentives provided to AT PZEVs under the regulation are primarily intended
to accelerate the development and deployment of ZEV technologies in the
marketplace. Exampies of such technologies include electric drive, battery
storage and regenerative braking used in hybrid electric vehicles, and gaseous
fuel storage used in compressed natural gas and hydrogen intemnal combustion
engine vehicles. Promoting the widespread adoption of these technologies in
PZEVs will lead to performance improvements and cost reductions that are
necessary for ZEVs to become mass-market vehicles in the future. Progress has
recently accelerated in the following key technology areas, in part due to the AT
PZEV option:

o Greater battery calendar life, cycle life capacity, and specific power, as
manufacturers expand the use of batteries in mild HEVs,

« Higher pressure gaseous fuel storage for CNG vehicles

+ More efficient and less costly drive system motors and power electronics

The AT PZEV incentives are specifically designed to further the development and
use of technologies and components that contribute to the commercialization of
pure ZEV vehicles, inciuding battery EVs and fuel cell vehicles. These linkages
are described in comments provided to staff, which note that:

« Hybrid electric vehicles and pure ZEV technologies such as fuel celis share

many of the same electric drive components, especially traction motors and
motor controllers. Hybridizing fuel cell vehicles adds electric storage devices

11
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(e.g. batteries and ultracapacitors) and regeneratwe braking systems to the
list of common components. '

. Hybndxzatlon of fuel cell vehicles can improve performance and reduce cost,
and there is a clear trend towards hybridization of fuel cell vehicles for these
reasons. This trend strengthens the technological linkages between hybrids
and pure ZEVs. For example, Toyota’s latest fuel cell prototype, the FCHV4,
derives its drivetrain from its hybrid electric vehicle, the Prius. Ford uses the
same battery pack and regenerative braking system for its more recent Focus
fuel cell vehicle prototype and its forthcoming hybrid version of the Escape.
The Nissan Xterra fuel cell vehicle uses hybrid control technologies
developed for the Tino hybrid.

« Interms of technology and cost innovations, electric drive components are
not fully mature. Increased volume production of electric drivetrain
components will reduce the cost of critical components common to both
hybrids and pure ZEVs. Researchers from University of California, Davis, for
example, have quantified the cost benefits of producing critical electric drive
components at high volumes.

These same points are made by automakers themselves. in keynote
presentations at the December 2002 Electric Transportation Industry
Conference, representatives from Toyota, Honda and Ford all noted that their
hybrid electric vehicle programs are building blocks that support their move
towards future deployment of fuel cell vehicles. Along the same lines, a recent
article in Automotive News quoted a General Motors executive as stating that
GM will benefit from hybrid technology because engineers can use some of the
powertrain’s electrical components, such as the software, controliers and electric
motors, for fuel cell vehicles, and that “Hybrids are a medium-term bridging
strategy to the hydrogen economy”.

Although manufacturers will continue to be given a wide variety of AT PZEV
options, staff is currently unaware of any near-term plans for manufacturers to
produce AT PZEVs other than CNG and mild HEVs in significant volumes. Staff
believes it is likely that the vast majority of near-term AT PZEVs will be
compressed natural gas and non grid-connected hybrid electric vehicles.

3.2.1 PZEV Allowance for Advanced ZEV Componentry
The advanced componentry credit is awarded to PZEVs that utilize technology
that is supportive of ZEV commercialization. Staff is proposing the following

changes to the amount of credit provided and the criteria to be met in order for
advanced componentry credit to be awarded.
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Hydrogen Storage Systems

Hydrogen intemal combustion engine vehicles qualify as AT PZEVs due to their
use of hydrogen storage systems. Staff proposes amendments that increase the
credit for hydrogen storage systems in dedicated-hydrogen vehicles from 0.1 to
0.2. This change is proposed in order to recognize the value of development of
this technology to ZEV commercialization and the additional costs and
challenges associated with on-board hydrogen storage. Additionally it
recognizes the importance of deployment of hydrogen infrastructure to support
these vehicles.

Hybrid Electric Drive Systems

Although the staff believes that the AT PZEV provisions challenged in the federal
lawsuit are not preempted by federal law and that the preliminary injunction
should be reversed on appeal, there is no doubt that the injunction has
introduced considerable uncertainty regarding the ZEV regulation that would not
necessarily be ended by a reversal by the Ninth Circuit Court of Appeal.
Removal of this uncertainty is essential for the ZEV program to move ahead.
While there are advantages to the scoring provisions for gasoline hybrid AT
PZEVs and the efficiency multiplier in the 2001 amendments, the staff has
developed what it considers to be a satisfactory alterative approach that
addresses the preemption concems.

The 2001 amendments established three methods for the calculation of
advanced componentry credit for hybrid electric drive systems. Staff proposes
amendments that remove all references to fuel economy from the advanced ZEV
componentry determination. Instead, a flat advanced ZEV componentry credit of
0.4 through 2011 and 0.35 in 2012 and beyond will be provided to all PZEVs that
meet either of the following criteria:

e A “peak power ratio” of greater than 13 percent, or
o A “peak power ratio” of greater than 8 percent and a zero emission drive
systerm maximum power rating of at least 10 kilowatts. )

As is the case under the current regulation, the peak power ratio is equal to the
maximum system power output available from the electrical storage device _
divided by the sum of the electrical storage device plus the Society of Automotive
Engineers (SAE) net power of the heat engine. The intent of setting these
threshold vaiues for peak power or peak power and motor size is to define the
minimum characteristics of a HEV that is supportive of the advancement of ZEV
commercialization.

Staff notes that “peak power ratio” measures the degree to which a vehicle relies

upon electric drive, and thus is a useful indicator of the extent to which the
componentry on the vehicle supports the commercialization of pure ZEV
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- technologies. The peak power. ratio is not, on the other hand, correlated with fuel
economy. Manufacturers seeking to improve vehicle fuel economy can follow a
number of different design and engineering strategies, some of which involve
increased use of electric drive and others of which do not. As a result, vehicles
with very different peak power ratios can achieve similar fuel economy ratings.
For example, the unadjusted U.S. Environmental Protection Agency fuel
economy ratings for the Toyota Prius and Honda Civic hybrid are similar, but the
Prius has a peak power ratio of 0.29 while the Civic ratio is 0.14.

Meanwhile, increased use of electric drive, as measured by the peak power ratio,
can provide benefits other than fuel economy. Vehicles with high peak power
can have increased acceleration relative to conventional vehicles and also
provide smooth zero-emission performance at low speeds. This point is
emphasized, for example, in an Automotive News article which quotes a Toyota
source as stating that while fuel economy will be improved {by the hybridization
of the Lexus RX 330 and Toyota Highlander], the main goal of the hybrids will be
advances in horsepower and acceleration.

Staff invites comment regarding the appropriate threshold for the minimum motor
size and power ratio heeded to eam advanced componentry credit or other ways
to establish an appropriate threshoid.

3.2.2 PZEV Allowance for Low Fuel-Cycle Emissions

Staff proposes amendments that increase the maximum overall cap for low fuel-
cycle emissions credit from 0.2 to 0.3, using the following equation:

(0.3) X (percent of vehicle mileé traveled with low fuei-cycle emission fuels) / 100

Furthermore, this low fuel-cycle emissions credit would be limited to a maximum
of 0.15 for PZEV HEVs that still make use of any non-low fuel-cycle emission
fuels for propulsion, for example, grid-connected gasoline HEVs.

3.2.3 PZEV Zero Emission VMT Credit for Grid-Connected Hybrid Electric
Vehicles

Staff believes it is appropriate to increase the amount of credit awarded to grid-
connected HEVSs in relation to the amount of zero emission vehicle miles traveled
(VMT). Zero emission VMT from grid HEVs is extremely valuable to the success
of the commercialization of ZEVs and may have significant air quality benefits
depending on how the vehicle is used. In a study with EPRI, ARB leamed that
grid-connected HEVs with 20 miles of zero-emission VMT have the potential to
reduce criteria pollutants approximately 30 percent compared to conventional
new vehicles. In recognition of these benefits which are proportional to the
amount of zero emission VMT — staff proposes that the Board amend the zero
emission VMT allowance formula as shown in Table 3.1.
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“Table 3.1 |

Zero Emission Vehicle Miles Traveled Credit Calculation
Urban Ali-Electric Range Zero-emission VMT
__(AER) Credit
2001 Amendments | <10 miles 0.00
: 10- 120 miles (10 + [0.5 x Urban AER]Y 35

>120 miles 2.00 :
Proposed <10 miles 0.00
Amendments 10- 90 miles (33.8 +[0.5 x Urban AER]Y 35

>90 miles 2.25

This amendment will provide additional AT PZEV credit for grid-connected HEVs
to recognize the potential benefits of this class of HEV. The effect of these
changes, in combination with other amendments to AT PZEV credits, will raise
the grid-connected HEV credit to the level first proposed at the December 5,
2002 public workshop. The proposed increase in the zero emission VMT credit
is shown in Table 3.2.

Table 3.2
Comparison of 2001 Amendments and Proposed Amendments
Example Zero Emission VMT Credit

ZER ZEVMT Credit ZEVMT Credit
Under 2001 Amendments Under Proposed Amendments
10 miles 0.43 1.11
20 miles 0.57 1.25
60 miles 1.14 1.82

3.2.4 Phase-In Multipliers for AT PZEVs with Zero Emission VMT

Under the 2001 amendments, an extended “early introduction” multiplier through
the 2011 model year is provided for grid-connect hybrid vehicles, but not for other
AT PZEVSs (the early introduction muitiplier for other AT PZEVs expires in 2005).
This was intended to recognize that grid-connected HEVs needed additional time
for commercialization. Staff proposes amendments that increase the phase-in
multiplier for AT PZEVs with zero emission VMT according to Table 3.3. The
proposed amendments also align the model year groupings with the Stage |,
Stage I and Stage Il concept used elsewhere in the staff proposal.
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. -~ Table 3.3
Phase-In Multiplier for AT PZEVs with Zero Emission VMT
Stage | Stage || Stage Ili
Phase-in Multiplier | 2000-
for PZEVs with 2005 2006 | 2007 | 2008 | 2009 | 2010 | 2011
ZE-VMT Credit
2001 Amendments 20 20 | 20 1.5 1.5 125 | 1.26
Current Proposal 6.0 60 | 6.0 6.0 3.0 3.0 3.0

In addition, this phase-in multiplier is proposed to apply to all AT PZEVs with zero

- emission VMT including those with zero emissions of a single poliutant (for
example, a vehicle with zero emissions of NOx, but SULEV level NMOG
emissions). AT PZEVs subject to this multiplier inciude grid-connected HEVs,
hydrogen intemal combustion engine vehicles, and methanol reformer fuel cell
vehicles. This early introduction is intended to encourage and accelerate the
development and deployment of classes of AT PZEVs that are significantly
further from commercialization than non-grid connected HEVs or CNG AT
PZEVs.

3.2.5 Elimination of Efficiency Muttiplier for AT PZEVs

In consideration of its relationship to fuel economy standards, staff proposes
elimination of the efficiency multipliers that have been available to qualifying AT
PZEVs and ZEVs.

3.2.6 Cap on Total AT PZEV Credit Post-2011

Staff further proposes to apply a cap to ﬁe maximum value of AT PZEV credits
per vehicle of 3.0 for 2012 model year and beyond. This would ensure that AT
PZEVs cannot eamn more credit than pure ZEVSs.

3.2.7 Combined AT PZEV Credit Examples

The following table provides examples of proposed potential credits for a variety
of AT PZEV types. These examples are for illustration purposes only and are, in
some cases, dependent on a successful application to the Executive Officer for
particular credits on vehicle configurations. It is entirely possible that different
manufacturers’ vehicles of the same general type may eam different AT PZEV
credit.
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_ Table 3.4
Example Credit Calculations for Different AT PZEV Types

AT PZEV Base Zero Advanced Low Intro Total
Vehicle Emission | Componentry Fuel Mult. | AT PZEV

Type VMT Cycle Credit
Non-Grid 0.20 0.40 : N/A 0.6
HEV

Non-Grid "0.20 0.35 N/A 0.55
HEV post
2011

CNG 0.20 _ 0.10 0.30 N/A 0.6

Hydrogen 0.20 1.00 0.20 0.30 3.0 5.1
internal
Combustion
Engine
{'09-'11)

Methanol 0.20 1.00 0.40 0.30 3.0 5.7
Reformer
Fuel Cell
Vehicle
('08-11)

P20 Grid 0.20 1.25 0.40 0.12 | 3.0 59
HEV
(09-*11)

P60 Grid 0.20 1.82 0.40 0.45 | 3.0 7.7
HEV -
(09-'11)

P20 Grid 0.20 1.25 0.40 012 | NA 2.0
HEV .
(12+)

MAXIMUM , 3.0
AT PZEV
Post 2011

3.2.8 AT PZEV Severability

Staff proposes amendments that sever, under certain circumstances, a
manufacturer’s option to earn ZEV credit for AT PZEVs from the remaining
provisions of the ZEV regulation. If found unenforceable, the AT PZEV
provisions will be eliminated as options to the pure ZEV requirements, resulting
in AT PZEVs eaming 0.2 credit. Manufacturers must make up any credit shortfall
with pure ZEVs. Furthermore, if individual credit provisions of the AT PZEV
determination are found to be unenforceable, they may also be severed
individually and the remaining credits shall be used to determine AT PZEV credit
at a reduced overail level. The proposed amendments also contain a more
general severability clause that applies to all provisions in the regulation.
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3.3 Amendments to ZEV Creédit Calculations

3.3.1 ZEV Types

The proposed amendments eliminate the use of the efficiency multiplier for ZEV
credit determination. Because the efficiency multiplier and the range multiplier
were used together in a complementary fashion in the determination of overall
ZEV credit, the range multiplier must also be altered with the removal of the
efficiency multiplier. Staff proposes amendments that, beginning in 2003, permit
the ZEV credit determination to be based only upon vehicle range and fast
refueling capability according to a 5 “tier” system. The ZEV tiers are defined as
follows, and described separately below.

Table 3.5
Proposed ZEV Credit Tiers
ZEV Tier Description ZEV Range Fast Refueling Capability
(UDDS)*
NEV NEV No minimum N/A
Type 0 Utility EV <50 miles N/A
Type | City EV >= 50, <100 miles N/A
Type li Full Function EV >= 100 miles N/A
Type Ill Fuel Cell EV >= 100 miles Must be capable of
i replacing 95% maximum
rated energy capacity in
<= 10 minutes

* Urban Dynamometer Driving Schedule

3.3.2 ZEV Credit Levels

Under the staff proposal, credits for NEVs remain the same as under the 2001
regulation, but credits for other ZEV types are increased. Specifically, staff
proposes amendments establishing the following ZEV credit values for each of
the 5 new tiers. '
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s0 - Table3.6
Proposed ZEV Credit Values
Stage | , Stage ll ___Stage ll
Tier 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012+
NEV | 125 | 0625 | 0625 | 015 | 015 | 015 | 0.15 | 0.15 | 0.15 0.15
Type 0 15 | 15 15 | 15 | 15 15 1 1 1 1
(Utility)
Type | 8 8 8 7 7 5 2 2 2 2
(City) '
Type Il 12 12 12 10 10 7 3 3 3 3
Type Ill 40 40 40 | 15 15 15 4 4 4 3

The proposed ZEV credits shown in Table 3.6 replace the former base credit,
efficiency, range, and early introduction multipliers, as well as the in-service/
under-warranty credit from the 2001 amendments. For comparison purposes,
the former credit levels are shown in Table 3.7 below. Staff anticipates that all
vehicles (other than NEVs) produced to date or likely to be produced in the near
term would receive higher credit levels under the staff proposal than under the
2001 amendments.

_ Table 3.7
2001 Amendments ZEV Credit Values
Tier 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012+
NEV 125 | 0625 [ 0625 | 015 | 015 | 015 | 015 | 0.15 | 0.15 0.15
Type | 175 | 175 | 196 [ 201 | 233 | 138 | 14 | 142 | 142 1.4
'(r?r:ye)ll 587 | 587 | 594 | 517 | 521 | 344 | 334 | 32 3.2 29
Type lil 125 | 125 | 113 | 803 | 7.07 | 436 | 392 | 346 | 346 292

The various vehicle types are further described as follows:

+ NEVs, which are low speed vehicles as defined in California Vehicle Code
section 385.5, are only now beginning to sell in significant quantities.
Because they are still new to the marketplace, there is still a less than
complete understanding of customers’ use patterns and the resuiting air
quality benefits. Staff proposes amendments such that NEVs continue to
earn the same credit as defined in the 2001 amendments. Staff also

19




50 Initial Statement of Reasons
January 10, 2003

proposes that the credit value for 2006 and beyond be reexamined and
possibly revised at a later date when more detailed NEV customer usage and
vehicle durability information is available to ARB.

e Type 0 or “utility” ZEVs will eam 1.5 ZEV credits until 2008, and then 1.0
credit in 2009 and beyond. This lower credit level corresponds to the reduced
functionality of these vehicles as compared to Types |, ll and lll. Type O
ZEVs typically would be vehicles with smaller battery packs, or low range city
electric vehicles.

« Type | ZEVs (typically city electric vehicles) would eamn approximately two-
thirds the credit value of a Type Il ZEV. This change is proposed to provide
more consistent credits for Type | ZEVs and to help offset the additional
marketing chaflengés that are expected for these reduced-range and, usually,
reduced-size vehicles. Staff believes that Type | battery EVs have the
potential to be sold at a profit before full function ZEVs because they are
equipped with smalier, more affordable battery packs that are better suited to
their driving mission. Longer-range battery EVs are equipped with relatively
large and expensive battery packs, but seldom make complete use of their
entire capacity to drive longer distances. Recent improvements in NiMH
batteries have increased their cycle life relative to their calendar life, and
Type | battery EVs will benefit the most from this trend because they are more
deeply cycled than longer range battery EVs where battery life is primarily
limited by calendar life.

Staff believes that zero emission VMT accumulated by Type | ZEVs will be
higher in relation to Type Il ZEVs than was reflected in the credit ratios
proposed in the 2001 amendments. Staff believes this class of ZEV provides
an attractive option for automakers and has proposed an increase in ZEV
credit to further encourage their development and deployment.

s Type I ZEVs (typically full function battery EVs) would eamn approximately
double the 2001 amendment level in model years 2005-2008, and
approximately the same as the 2001 amendments thereafter. The increase is
intended to provide an incentive for manufacturers to continue to pursue
these vehicle types and to act as an extension of the early introduction credits
offered in the 2001 amendments. The proposed increase is also provided to
offset the elimination of the in-service/ under-warranty credit and to maintain
parity with the credit levels eamed by fuel cell vehicles.

e Type Il ZEVs (typically fuel cell vehicles) would eam credit increased by a
factor of 3.5 over the 2001 amendments in Stage |, 2.5 times in Stage i, and
approximately 13% in Stage Ill. Staff proposes an increase of this credit
relative to Type 0, | and Il ZEVs because Type |l vehicles are far from fully
developed, and because of the more challenging infrastructure challenges
they face. It is expected that most Type Hl ZEVs will be hydrogen fuel cell
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vehicles which, because of their ability to fast recharge, may be less

. challenging to market than battery EVs as direct replacements for
conventional gasoline vehicles. Credits proposed for 2012 and beyond
remain the same as Type Il ZEVs, and are similar 1o the values proposed for
fuel cell vehicles in the 2001 amendments.

Type 0, Type |, and Type Il ZEVs are distinguished according to range
performance only, while Type Il ZEVs meet the Type il range requirement but
must also be capable of routine fast-refueling (they can attain 85% of their
maximum rated energy capacity in 10 minutes or less when starting from any
operationally allowable state).

3.3.3 Fast Refueling Definition

Staff proposes amendments that eliminate the existing fast refueling credit for
ZEVs that are able to restore 60 miles of range in less than 10 minutes. This
option was most commonly intended for fast charging of battery EVs. Staff
recommends elimination of this provision because of high infrastructure costs,
lack of a clearly defined market for this modest improvement in capability, and a
lack of combined infrastructure supplier/automaker interest. While fuel cell
refueling infrastructure imposes significant costs, these costs are spread over
many more vehicles because they refuel much faster, and because hydrogen
storage or generation systems can be fitted with multiple dispensers for
simultaneous use.

3.3.4 In Service/Warranty Credit

Staff proposes amendments that delete the additional credit for ZEVs kept in
service and under warranty beyond 3 years for model year 2005 and later
vehicles. Staff believes that the complexities involved in tracking compliance
with this option are overly burdensome to both automakers and ARB staff and
that other avenues shouid be explored to encourage automakers and ZEV users
to extend the useful lives of ZEVs.

3.4 Compliance Option Limits

Staff proposes several amendments to the options available to manufacturers in
order to comply with the percentage ZEV requirements.

3.4.1 Category Percentages

Staff proposes a restructuring of the percentages associated with the category
options that can be used to comply with the regulation. Specifically, the amount
of AT PZEV (sliver) credit that could be used to satisfy the pure ZEV (goid)
requirement would be adjusted to create a siower ramp up of volumes of pure
ZEVs and to encourage an increase in AT PZEV volumes in the early years.
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 Table 3.8 below shows the proposed restructuring of categories through the

transition years of the program from 2005 through 2011. The amount of PZEV
(bronze) credit that can be used to satisfy the ZEV obligation is not changed. In
2012 and beyond the program retumns to the structure of the current regulation.

Table 3.8
Credit Option Limits

Stage !

Stage H

2003 ] _Zoga ] 2005

2006 12007 ] 2008

Retum to 2001 Amendment Levet

1%

1%

1%

1%

1%

1%

2%

6%

As shown above, the portion of the regulation that must be met with pure ZEVs
(gold) is reduced from 2 percent to 1 percent between for model years 2005
through 2008. From 2009 to 2011, the pure ZEV requirement is 1.25 percent
compared to 2.5 percent in the current regulation. Starting in 2012, the pure ZEV
obligation returns to the 3 percent as exists in the current regulation, and
increases in future years as defined in the 2001 amendments.
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To compensate for the reduction in the pure ZEV requirement, the amount of
credit that can be eamed from AT PZEVs (silver) is increased by one percent
between 2005 and 2008 and by 1.25 percent between 2009 and 2011. Like the
pure ZEV category, the portion of the regulation that can be met by AT PZEVs
returns to the requirements contained within the 2001 amendments in 2012.

The PZEV (bronze) category is unchanged in the staff's proposal compared to
the existing reguiation.

3.4.2 ZEVs Exempt from Obligation Determination

A manufacturer's ZEV obligation is calculated as a percenfage of the volume of
passenger cars and covered light-duty trucks it produces and delivers for sale in.
California. Staff proposes amendments that omit ZEVs, including NEVs, placed
in service in California from the manufacturer's total sales used to calculate the
ZEV obligation. ZEVs do not include PZEVs and AT PZEVs for purposes of this
calculation. This reduced volume does not affect a manufacturer's classification
in terms of size. Eligible vehicles must be manufactured by the automaker or a
majority owned subsidiary. This amendment is proposed to encourage
manufacturers to produce ZEVs without causing their overall obligation under the
ZEV requirements to increase as a result of that production.

3.4.3 Expansion of Banked NEV Credit Applicabiiity

The 2001 amendments restrict the use of credits from 2001-2005 NEVs in 2006
to 75 percent of an automaker’s ZEV obligation. This is reduced to 50 percent in
2007 and beyond. This restriction applies to all credit categories (PZEV, AT
PZEV, and ZEV). Staff recommends that restrictions on yearly NEV credit
allocation be amended to continue to restrict ZEV applicability but allow unlimited
NEV credit usage for meeting PZEV and AT PZEV percentage options. Staff
proposes this change to increase fiexibility for manufacturers who may need
additional time to commercialize PZEV and AT PZEV technologies.

3.5 Other Changes -

3.5.1 Hybrid Electric Vehicle Energy Storage Device Warranty
Requirement

Staff proposes amendments to the PZEV exiended warranty requirement for
HEV batteries. The 2001 amendments require a 15-year or 150,000 mile
(whichever occurs first) warranty for an HEV traction battery used in AT PZEVs.
Staff proposes amendments that exempt PZEV and AT PZEV “zero emission
energy storage devices” used for traction power from the 15 year/150,000 mite
PZEV warranty period, and repiace this requirement with a 10 year/150,000 mile
warranty. Examples of ZEV energy storage systems include batteries,
ultracapacitors, and hydrogen storage. On-board diagnostic elements of these
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- storage systems that monitor performance would not be exempt from the 15-
year/150,000 requirements. =

3.5.2 Transportation System Credit

Under the 2001 amendments, a cap is placed on the amount of credit from
transportation systems programs that can be used to meet a manufacturer's
obligation. The cap includes the credit generated by both the vehicle and its
placement in the program. Staff proposes amendments making this cap apply
only to the credits earned from participation in the transportation system
program. Thus, the credit eamed by the vehicie would not be subject to the cap
applicable to transportation system credits.

Staff also proposes to extend the opportunity to eam ZEV credits from
transportation systems from 2007 to 2011. This change is proposed to provide
more certainty to entities that are already working on plans for these programs
and projects that extend beyond 2007.

Staff plans to reexamine the progress made and beheﬁts attributable to
transportation systems and to reassess the credit values at a future date.

3.5.3 “Placed in Service” Requirement

Staff proposes amendments providing that in order to eamn any credit a 2003 and
subsequent model year NEV must be placed in service. This change is intended
to ensure that manufacturers continue to seek appropriate market niches for
these vehicles.

In addition, there have been recent discussions regarding the date by which a
vehicle must be placed in service in order to eam the early introduction multiplier
provided in section 1962(d)(3)(A) of the ZEV regulation. When this issue first
surfaced, staff realized that the regulation itself was unclear about whether there
was a deadline for placement of vehicles to qualify for early introduction credits.
The rulemaking record, however, was replete with statements that the early
introduction credits would be available for vehicles placed during the model year,
which by regulation ends no later than December 31. Based on information
provided by sorne manufacturers, however, staff became concemed that they
had not understood the regulation to establish a deadline; that is, some
manufacturers assumed they could eamn early introduction credits for 2001
through 2005 model year vehicles regardless of when they were placed.
Additionally, staff understood that some manufacturers would be producing 2002
model year NEVs with the intention of qualifying for the early introduction credit
multiplier through the end of the model year, thus making it very difficult if not
impossible to place those 2002 MY NEVs by December 31, 2002.
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In order to address these issues, on November 21, 2002, the Executive Officer
issued a letter to affected vehicle manufacturers informing them that early
introduction credits would be available for 2002 model year vehicles placed
through March 31, 2003 (with a similar “sell through” period for the remainder of
the early introduction credits). On December 17, 2002, however, in a lawsuit
filed in December by DaimlerChrysler and General Motors, a Fresno County
Superior Court Judge announced he would issue a temporary restraining order
(TRO) enjoining ARB from implementing the provisions of the November 21
advisory. The judge issued the TRO after determining that the plaintiffs,
DaimlerChrysler and General Motors, would likely prevail on the claim that the
advisory constituted an underground regulation - ruling, in effect, that the
ccreation of a “sell through” date could not be accomplished without formal
rulemaking. As a result of the TRO, the “sell through” period provided by the
advisory is not available. Consequently, unless the Board takes action to
establish a “sell through” date, early introduction credits will be available only for
vehicles placed during the applicable model year.

The amendments would provide that a 2001-2002 model year ZEV qualifies for
the early introduction multiplier of 4.0 only if it is placed in service in California by
April 15, 2003. If it is placed in service after that time, it would be subject to the
credit provisions applicable to 2003 and subsequent model year ZEVs. These
provisions would explicitly award credits beyond one (all credit in the case of
NEVs) according to the model year in which the vehicle is placed in service, with
a cut-off date of March 31 after the end of the specified model year.

3.5.4 Addition of LDT2 Vehicles

At the January 2001 hearing the Board decided to modify the originally proposed
amendments to phase in a new requirement that LDT2 vehicles be included in
the base for detenmining a manufacturer’s full percentage ZEV obligation, along
with the passenger cars and LDT1 vehicles that had always been included. The
LDT2 category includes most sport utility vehicles (SUVs), minivans, and larger
pickup trucks. The addition of LDT2 vehicles was phased in beginning in the
2007 MY, when 17 percent of the manufacturer’s California LDT2 production is to
be counted. The percentage increases by 17 percent increments through the
2011 MY, with a 100 percent requirement starting in the 2012 MY. Full inclusion
of LDT2 vehicles increases the base across all manufacturers by an average of
roughly 70 percent, although the impacts differ among individual manufacturers.

One of the claims in a state court lawsuit filed in January 2002 challenging the
ZEV regulation is that the Board’s addition of LDT2 vehicles was unlawful
because it was beyond the scope of the hearing notice. To remove any possible
basis for this claim, which has not yet been adjudicated, staff recommends in
addition to the amendments proposed above that the Board reconsider and
affirm the addition of LDT2 vehicles to the sales base in the 2001 amendments.
During the comment period in this rulemaking, the Board will accept comment on
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whether it should affirm the earlier action regarding the LDT2 category. The
effect of the action regarding LDT2 vehicles on the total number of vehicles
required and the estimated incremental cost are discussed below. '

There are two primary reasons for the phased addition of LDT2 vehicles to the
sales base for applying the percentage ZEV requirements. First, while a large
percentage of vehicles in the LDT2 category have traditionally been used for
work purposes, it is now very common for the SUVs, pick-up trucks and minivans
making up the category to be used primarily for personal transportation, i.e. as
passenger cars. In recognition of this phenomenon, a key element of the LEV 1!
rulemaking in 1998-1999 was to make these vehicles subject fo the same
exhaust emission standards as passenger cars. This requirement is being
phased in during the 2004 — 2007 model years. For the same reason it is
appropriate for these vehicles to trigger the same ZEV obligations as passenger
cars. Secondly, the absence of | DT2 vehicles from the sales base encourages a
manufacturer to sell more large vehicles in order to reduce the number of zero
and near zero emission vehicies it must produce.

3.6 Effect of Proposed Changes

The following section provides scenarios illustrating the number of vehicles that
may be produced under the staff proposal as compared to the current reguiation.

To estimate the number of ZEVSs in the early years this analysis assumes that
manufacturers will use banked credits first. Banked credits are those credits that
are eamed from voluntary vehicle placements prior fo the implementation of the
ZEV regulation. Banked credits are assumed to be used only to satisfy the pure
ZEV requirement and any 2005-2007 shortfall in the AT PZEV option.

Each manufacturer is in a unique situation. Some manufacturers have small
numbers of banked credits, while others have credits sufficient for a number of
years. Some manufacturers have both NEV and non-NEV credits, while others
do not. In addition, manufacturers differ in the status of fuel cell development,
the availability of PZEV or AT PZEV products in the near term, and the
technologies to be emphasized in their corporate strategy. All of these factors
affect each manufacturer's compliance status, and therefore the compliance
pathways they pursue.

Finally, staff emphasizes that due to the flexibility afforded by the regulation, it is
impossible to predict with accuracy the number of vehicles in each category that
will actually be produced. The following scenarios show plausible outcomes but
should not be viewed as firm estimates.
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3.6.1 Number of Vehicles

This section outlines two scenarios regarding vehicle production, which differ in
their treatment of banked credits. The ZEV regulation allows credits to be freely
bought, sold or traded among manufacturers. Thus credit trading is possible, but
the extent to which credit trading will actually occur is unclear.

The first scenario assumes no trading of banked credits among manufacturers.
This is consistent with views expressed by manufacturers, who have stated that it
is unlikely that significant trading of banked credits will occur in their competitive
environment. The second scenario represents in some ways a “‘worst case”
approach that assumes that manufacturers freely trade credits to postpone ZEV
production as long as possible, and also assumes that manufacturers abandon
their current plans to place demonstration quantities of fuel cells over the next  _
several years.

No Trading Scenario

As noted above, manufacturers have stated that it is unlikely that ZEV credits
wouid be freely traded to any significant extent. To better understand the effect
of credit trading on vehicle production totals, staff has reviewed credit status on a
manufacturer-by-manufacturer basis. Viewed in this light and using currently
available information, it appears that some manufacturers would exhaust their
supply of available banked credits as early as the 2005 and 2006 model years.
Those manufacturers thus would be required to produce some number of ZEVs
in those years.

Tables 3.9 and 3.10 below show examples of the number of ZEVs, AT PZEVs,
and PZEVs that could be produced between model years 2005 and 2011 under
the 2001 amendments and the staff proposal, assuming no credit trading.

Table 3.9
Additional Vehicle Production Scenarios, No Credit Trading,
2001 Amendments

Stage | Stage |l Stage il

Type of Vehicie 2005 2006 2007 2008 2009 2010 2011
ZEVs

If City 1300 1500 2700 13000 16700 20600 22300}
|_If Full Function 800 1100 1900 9300 11200 13700 14800}

If Fuel Cell 270 700 1300 4300] 8400 10300 11100]
[AT PZEVs 13400 19500 28100 47100 64800 70600 76500}
PZEVs 274600) 410200 460800 511400] 562000 612600 663200
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Table 3.10

Additional Vehicle Production Scenarios, No Credit Trading,
Staff Proposal
Stagel | Stage Il Stage lil

Type of Vehicle 2005 2006 2007 2008 2009 2010 2011 .
ZEVsS -

If City 200 500 800 1400 4600 8200 960041

if Full Funciion 100 400 600 1000] 3100 5500 5400}

If Fuel Cell 40 200 400 500 2300 4100 4800}

T PZEVs 18400 27000 43500 64100 88100 96100] 104100
|PZEVs 274600] 410200 460800f 511400] 562000] 612600 663200'

With regard to AT PZEV production, staff recognizes that not all manufacturers
have the capability to take full advantage of the AT PZEV option in the initial
years of the program at either the 2 percent level (the 2001 amendments) or the
3 percent level (the staff proposal). Instead, staff assumes that industry-wide,
manufacturers are able to fulfili the portion of the AT PZEV option specified in
Table 3.11 beiow:

" Table 3.11
Assumed AT PZEV Production Capability
2005 2006 2007 2008
2001 Amendments (2 percent} 60 60 75 100
Staff Proposal (3 percent) 50 50 75 100

That is, staff assumes that in 2005 manufacturers have the ability 1o take
advantage of 50 percent of the 3 percent AT PZEV option under the staff
proposal, or 60 percent of the 2 percent AT PZEV option under the 2001
amendments (the totals do not move proportionally because staff-assumes that
some but not all manufacturers have the ability to move from 2 to 3 percent).
Staff has assumed that automakers will produce HEVs or CNG vehicles to meet
their AT PZEV option.

For PZEVs, the number of vehicles expected under the staff proposal is the
same as under the 2001 amendments because no changes are proposed that
would affect this total. The totals shown above cover PZEV production by both
large and intermediate manufacturers. (Intermediate manufacturers have the
option to fully comply with the regulation by producing PZEVs, and staff assumes
that all intermediate manufacturers will adopt this strategy).
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Credit Trading Scenario

Staff also has developed a “worst case” scenario that assumes free credit trading
among manufacturers and no voluntary fuel cell production. Tables 3.12 and
3.13 below show examples of the number of ZEVs, AT PZEVs, and PZEVs that
could be produced between model years 2005 and 2011 under the 2001
amendments and the staff proposal, using these assumptions.

Table 3.12
Additional Vehicle Production Scenarios, With Credit Trading,
2001 Amendments

Stage | Stage It Stage [l

Type of Vehicle 2005 2006 2007 2008 2009 2010 | 2011
[ZEvs _ —

If City 0 0 0 13700 25200 27100 29300,
i Full Function 0 0 0 5500] 10500 12000 13000)

If Fuel Cell 0 0 0 4300] 9000 11100 12000
I | .
AT PZEVs 13400 19800 27900 47100] 64800 70600 76500
[ | I |
PZEVs 274600  410200]  460800]  511400]  562000]  612600] 663200

Table 3.13
Additional Vehicle Production Scenarios, With Credit Trading,
' Staff Proposal

I_ Stage | Stage Stage Ili |
Type of Vehicle | _ 2005 2006 2007 2008 2009 2010 2011
[ZEvs

If City 0 0 0 0| 4600 9600 10400

If Full Function 0 0 0 0| 3100 6400 6900

if Fuel Cell 0 0 0 0] 2300 4800 5200

|
AT PZEVs 17200 25600 43300 64100 ___ 88100 96100] 104100
i

{PZEVs 274600] 410200 _ 460800| _ 511400)  562000] _ 612600] 663200

in addition to the effect of credit trading, staff notes that manufacturers have
plans in place to produce demonstration numbers of fuel cell vehicles over the
next several years. Given the aggressive pursuit of fuel cell technology to date,

the sizable investments underway, and manufacturer announcements regarding
future product development, staff believes it is unlikely that manufacturers wouid
abandon fuel cell placements until 2009 as is implied by Table 3.13 above.
Rather, staff expects that manufacturers witl continue to pursue fuel celt
commercialization, which will necessitate ongoing vehicle placements.
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A comparison of Table 3.10 (the “no credit trading” staff proposal scenario) and
Table 3.13 (the “with credit trading™ staff proposal scenario) shows that credit
trading significantly shifts the timing of ZEV production. Under the “no credit
trading” scenario there are more vehicles produced in the early years (no
blackout exists) but fewer vehicles in the later years. This occurs because fewer
banked credits are used in the early years in the “no trading” scenario (without
trading not all manufacturers have banked credits available for use), leaving
more banked credits available for use in the later years.

3.6.2 Addition of LDT2 Vehicles

As noted above, staff recommends that the Board reconsider and affirm its 2001
action to add LDT2 vehicles to the sales base against which manufacturers’
compliance obligations are calculated.

Table 3.14 below shows the estimated manufacturer sales base, with and without
the phased-in inclusion of LDT2 vehicles, for model years 2005 through 2012.
The estimates in Table 3.14 assume that manufacturers base their obligation on
the prior three years average sales, rather than using the option to base their
obligation on current year sales. Please note that after 2006, the sales numbers
used by staff assume no sales growth over time.

Table 3.14
Sales Base for Manufacturers’ Compliance Obligation

Sales Base 2005 2006, 2007 2008 2009] 2010} 2011 2012

Without LDT2 | 917398] 1025457| 1025457] 1025457] 1025457] 1025457 1025457] 102
With LDT2 | 017308] 1025457] 1153410} 1281380] 1409347 1537304] 1665260] 1778173

Table 3.15 below shows how the number of vehicles required under the staff
proposal changes with the addition of LDT2 vehicles to the sales base. The
numbers shown are the additional vehicles of each type that are needed in order
to satisfy the increased compliance obligation stemming from the addition of
LDT2 vehicles to the sales base.

30



Initial Statement of Reasons
January 10, 2003

" Table 3.15

Number of Additional Vehicles Needed
Due to Addition of LDT2 Vehicles to Sales Base, Staff Proposal

Stage | : Stage Il Stage Il

Type of Vehide 2005 2006 2007 2008 2009 2010 2011 2012
ZEVs

tCity - of 0 0 ot 4s00( 3400 40000 11300
. If Full Function 0 [0 0} of 3100 2300 2600] 7500!

If Fuel Cell 0 0 0 0 2300 1700 2000] 7500!
| i |
AT PZEVS 0 0l 4800 12800]  24000f  32000]  40000] 41100
| l ] _ﬂ
BZEVs o] 0] 50600 101200 151800] 202400] 253000} 297700]

Please note that these volumes are included in the totals shown in Tables 3.9,
3.10, 3.12 and 3.13 above, which already take into account the addition of LDT2
vehicles to the sales base. Thus the totals given in Tables 3.8, 3.10, 3.12 and
3.13 would decrease by the amounts shown here if LDT2 vehicles were

excluded.
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4. REGULATORY ALTERNATIVES

4.1 Do Not Amend Program

Staff considered not recommending any amendments fo the ZEV regulations. In
this case, manufacturers would ultimately need to produce and offer for sale
vehicles sufficient to comply with the 2001 amendments, taking into account the
use of banked credits. Tables 3.9 and 3.12 above show two such scenarios.

This assumes, of course, that the state prevails in the current litigation. If the
state is not successful, the “do nothing” alternative would resutt in the loss of the
ZEV program until necessary amendments are adopted. in addition, staff is
concemned about the risk of the program becoming dormant if we wait and stand
by while the lawsuits play out. This idle time could deter progress towards .
commercialization of zero and near zero emission technologies. In addition, it is ™
iikely that the federal preliminary injunction has affected some manufacturers’
marketing and product plans.

Production at this level would impose a large cost burden on the manufacturers.
The vehicles would need to be priced aggressively to meet the sales targets, and
this would reduce the revenue available to the manufacturers to offset their costs.
To the extent that the state provides subsidies in order to assist with vehicle
marketing, such a large number of vehicles needing subsidies would result in
large state expenditures. Under the 2001 amendments, moreover,

manufacturers would need to develop additional ZEV products (likely battery
EVs) to meet near-term credit needs.

4.2 Amend Program Only to Address Federal and State Lawsuits

As discussed in Section 2.6, a federal district court judge has issued a
preliminary injunction that prohibits the ARB from enforcing the 2001 ZEV
amendments with respect fo the sale of motor vehicles in the 2003 and 2004
model years. The ARB has appealed issuance of the preliminary injunction and
is hopeful of a decision in the first part of 2003. To remove uncertainty, staff
considered proposing amendments that remove all references to fuel economy in
the ZEV regulation to address the preemption concems raised in the court's
decision, but make no further changes.

Staff did not adopt this approach because as noted above, staff believes that
additional changes are warranted in light of the current status and trends in ZEV
technology. There has not been a significant reduction in the cost of battery EVs,
with only NEVs emerging as a commercial, although limited use product. In
addition, projections regarding the pace of commercialization of fuel cells, which
were expected to provide a second ZEV technology late in this decade, have
become less certain, although automakers remain fully committed and continue
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to invest heavily in the technology. As a result, it appears that under the current
regulation, manufacturers will need to develop additional battery'EV products to
bridge the interim years untit fuel cells are cost effective in the next decade.

In addition, ARB staff believes that the delay imposed by the June 11, 2002
preliminary injunction against the ARB could have significantly affected
manufacturers’ marketing and production plans.

4.3 Adopt Substantial Revisions to the ZEV Regulation

Staff's proposal addresses litigation issues, delays implementation and
restructures the credit calculation system to address near term technology and
marketing concemns. Since 1980, ZEV regulations for passenger cars have been
modified several times. Adjustments were made for cost, technology and market
concemns. The ultimate goal, however, remains - to achieve significant and
growing numbers of zero emission vehicles on California’s roads.

The substantially revised regulation would maintain the pressure to continue the
development of emerging ZEV technologies. 1t would take advantage of all the
technology options that are available today and provide manufacturers the
flexibility to pursue their individual paths towards ZEV commercialization.
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5. ECONOMIC IMPACTS

The proposed amendments to the ZEV program are projected by ARB staff to
reduce the costs of compliance for automobile manufacturers. Staff believes,
therefore, that the proposed amendments would cause no noticeable adverse
impact on California employment, business status, and competitiveness.
Because the ZEV regulations provide considerable flexibility to manufacturers,
the magnitude of these savings is difficult to estimate with any certainty. A more
detailed discussion follows.

5.1 Legal Requirement

Sections 11346.3 and 11346.54 of the Government Code require state agencies
to assess the potential for adverse economic impacts on California business
enterprises and individuals when proposing to adopt or amend any administrative
regulation. The assessment shall include consideration of the impact of the
proposed regulation on Califomia jobs, business expansion, elimination, or
creation, and the ability of California businesses to compete.

State agencies are also required to estimate the cost or savings to any state or
local agency and school districts in accordance with instruction adopted by the
Department of Finance. This estimate is to include any nondiscretionary costs or
savings to local agencies and the costs or savings in federal funding to the state.

52 Directly Affected Businesses

Any business involved in manufacturing passenger cars and light-duty trucks
would be directly affected by the proposed amendments. Also affected are
businesses that supply parts for these vehicles. California accounts for only a

" small share of total nationwide motor vehicle and parts manufacturing. There are
about 40 companies worldwide that manufacture California-certified light- and
medium-duty vehicles and heavy-duty gasoline engines. Only one motor vehicle
manufacturing plant is located in California, the NUMMI facility, which is a joint
venture between GM and Toyota.

5.3 Potential Impact on Manufacturers

The proposed amendments are expected to reduce costs to motor vehicle and
parts manufacturers. The key factors that determine the cost of compliance with
the current ZEV regulation, or an amended version, are (1) the number of
vehicles that are required to be placed, and (2) the incremental cost per vehicle.
Both are estimated, and both estimates are subject to considerable uncertainty.

Tables 3.9, 3.10, 3.12 and 3.13 in Section 3.6.1 above provide staff-developed
scenarios as to the number of ZEVs, AT PZEVs and PZEVs that would be
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produced by large and intermediate manufacturers and offered for sale in order
to satisfy the 2001 amendments compared to the proposed amendments.
Because of the flexibility provided in the regulation, it is not possible to present a
single point estimate. For ZEVs, different totais are provided assuming that the
manufacturers use 100 percent City EVs (Type 1), 100 percent full function EVs
(Type 11}, or 100 percent Fuel Cell Vehicles (Type lll). All ZEV estimates assume
that manufacturers take full advantage of the possible 6 percent PZEV offset. In
addition, the ZEV estimates assume that beginning in 2008 manufacturers will
make full use of the AT PZEV option to meet the maximum allowed percentage
of the ZEV obligation (between 3 and 3.5 percent). As discussed in Section
3.6.1, staff assumes that prior to that date not all manufacturers have the
capability to take full advantage of the AT PZEV option.

Section 3.6.1 provides two scenarios, the first of which assumes no credit trading
and the second of which represents a worst case approach which assumes free
credit trading and no voluntary production. The cost estimates developed here
use the worst case scenario of vehicle production. Because the number of
vehicles needed in the early years (when per vehicle incremental costs are
highest) is smaller under this approach, using it provides a conservative estimate
of the savings achieved under the staff proposal.

5.3.1 incremental Per-Vehicle Cost Estimates

With regard to incremental cost per vehicle, the starting point for the staff
estimates is the staff analysis from the 2001 regulatory amendment process, with
further refinements and updates as described below.

PZEVs

In the 2001 Initial Statement of Reasons, ARB staff estimated that the
incremental cost for PZEV compliance was $500. In the 2001 Final Statement of
Reasons, this estimate was reduced to $200 based on new information. Today,
based on staff analysis of recently certified PZEVs, staff estimates that the
incremental cost for PZEV compliance is $100.

As of December 31, 2002, the ARB has certified seven gasoline PZEVs in
California. These are primarily four cylinder engines, with one in-line five cylinder
and one in-line six cylinder model. Displacements range from 1.8 to 2.5 liters.
The models include the Honda Accord, Toyota Camry, Nissan Sentra,
Volkswagen Jeita, Volvo V70 & S60 FWD, Ford Focus, and the BMW 325.

In evaluating the emission control systems, it is clear that some manufacturers
have been able to simplify and reduce cost more effectively than others. Staff
estimates that in a few years, manufacturers will converge on optimized designs
as experience increases.
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Honda's PZEV Accord utilizes one under-floor catalyst, two oxygen sensors and
exhaust gas recirculation. The Nissan Sentra utilizes a warm-up and under-fioor
catalyst, two oxygen sensors, but no exhaust gas recirculation. The Toyota
Camry utilizes a warm-up and under-floor catalyst, three oxygen sensors and no
exhaust gas recirculation. Other PZEVs utilize various combinations of multiple
catalysts, several oxygen sensors, exhaust gas recirculation, and an air pump.

Initially, Honda submitted a SULEV application for the 2003 Accord 4-cylinder.
Subsequently, Honda modified its application to a PZEV. Doing so required
Honda to increase the emission warranty to 150,000 miles and to add a zero
evaporative emission control system. No additional hardware changes were
required for this SULEV to qualify as a PZEV (even though PZEVs are required
to meet the tailpipe standard for 15 years or 150,000 miles instead of 120,000
miles). Honda's SULEV had minimal deterioration and a large enough
compliance margin that no hardware or catalyst loading changes were required
for the vehicle to qualify as a PZEV.

Honda also certified an identical 2004 Accord as a LEV vehicle for sale in
Califomnia. In examining the emission control hardware, it appears that the basic
architecture is identical for both the LEV and the PZEV. The catalyst loading is
increased to achieve the lower emission level. Staff obtained the difference in
price for this vehicle and the identical PZEV model for 2003. For a 4-door Accord
EX with automatic transmission, the LEV model price is $22,860 while the same
model PZEV is $23,010, a difference of $150. While pricing may not necessarily
reflect the actual costs of a model, it can provide some basis for gauging the
relative cost of one emission control system versus another when the basic
hardware is the same. In this case, staff estimates that the incremental cost
covers only the additional precious metal content of the catalyst in the PZEV.
Therefore, it appears that Honda is not charging significantly more for the
improved warranty (and staff continues to believe that zero evaporative emission
control costs about $10 based on our earlier analysis).

Toyota also sells the same model Camry as both a ULEV and a PZEV, without
any cost differential. This may be because the dominant sales package is
expected to be the PZEV whereas in the case of Honda, the LEV and PZEV
models are expected to be produced in similar volumes.

Given the further progress in producing simpler PZEVs, and the apparent
similarity of the tailpipe emission control systems in terms of architecture and
catalyst ioadings in the case of the Honda SULEV and PZEV applications, plus
no apparent attempt to recover warranty costs in the case of the PZEV Accord,
staff now estimates that the incremental cost of PZEVs relative to SULEVs is
likely to be less than $100 as vehicles are optimized in the next few years. The
additional cost would cover some improvement in components shouid
manufacturers design for less than a 150,000 miie life currently (we expect
manufacturers would design for the same failure rate, but at a higher mileage so
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warranty costs themselves shouldn’t-increase much), and an additional $10 for
zero evaporative emission control system upgrades.

Overall, as in the past, the automotive industry continues to significantly exceed
expectations in terms of their ability to simplify, refine, and reduce the costs of
their emission control systems.

AT PZEVs
In the 2001 Initial Statement of Reasons and 2000 Biennial Review Staff Report,

the incremental cost for an AT PZEV was estimated to be $3,300 in the near
term and $1,100 in volume production.

In this staff analysis, AT PZEV incremental costs for 2012 and beyond are based
on the long-term estimates prepared by ARB and California Energy Commission
staff as part of the AB 2076 report on reducing petroleum dependency.
Estimates for earlier years are based on staff's understanding of current and
projected incremental costs for various production HEVs.

Specifically, staff estimates that the incremental cost for an AT PZEV is $3,300 in
Stage | (2003-2005), $1,500 in Stage 1l (2006-2008), $1, 200 in Stage HlI (2009-
2011) and $700 in 2012 and beyond.

These estimates do not take into account the fact that AT PZEVs that make use
of hybrid eiectric drive will have vehicle attributes (such as increased
performance or fuel economy, or in some cases 4-wheel drive) that are of value
to customers. Thus, customers might be expected to pay a premium for such
vehicies, and in fact the hybrids on sale in the market today sell for a premium
compared to their conventional counterparts.

In an October 2001 report entitled ARB Staff Review of Report Entitled “Impacts
of Aliemative ZEV Saies Mandates on California Motor Vehicle Emissions: A
Comprehensive Study” staff discussed the valuation of HEV fuel savings. That
report noted that an analysis cited by the automakers estimated a lifetime fuel
savings of $350 for each 10 percent fuel efficiency improvement, using a
gasoline price of $1.30 per gallon. Using a staff methodology, the ARB Staff
Review estimated that the net present value of lifetime fuel savings for passenger
vehicles with a 50 percent fuel economy improvement was approximately $1,600,
using a fuel price of $1.75 per galion.

The hybrid vehicles on the market today achieve fuel economy improvements of
from 25 percent to 50 percent or more. For purposes of this analysis, staff
assumes a fuel economy improvement of 30 percent, which resuits in a lifetime
fuel savings net present value of about $1,040 under the staff methodology or
$1,050 under the methodology cited by the automakers. This is rounded to
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$1,000 for the calculations in this report. This value appears to be conservative
in light of the fuel price premiums achieved in the market today. -

Staff notes- that the use of this value results in a “negative” incremental cost in
2012 and beyond-—in other words the HEV is estimated to be less expensive to
own and operate over its lifecycle than a conventional vehicle.

Battegg_ EVs

In the 2000 Biennial Review Staff Repott, the total near term incremental cost for
full function battery EVs was estimated to range between $13,000 and $24,000,
depending on the type of vehicle and the battery employed. For City EVs the
near term incremental cost ranged from $7,500 to $10,000. Costs in volume
production were estimated to range from $1,500 to $11,000, again depending on
the type of vehicle and the battery used. In the 2001 Initial Statement of '
Reasons staff used near term estimates of $17,000 for full function EVs and
$8,000 for City EVs.

Battery EV costs in this report are based on the 2001 staff analysis. Staff is not
aware of changes since that time that significantly affect these cost estimates.
Thus, for the purposes-of the cost discussion here we assume an incremental
cost of $17,000 for full function EVs and $8,000 for City EVs. We do not use
lower “volume production” estimates for battery EVs because we do not expect
volume production of battery EVs to occur in this timeframe.

Fuel Cell EVs

The 2001 Initial Statement of Reasons and the 2000 Biennial Review Staff
Report did not provide estimates for fuel cell EV incremental cost. The October
2001 ARB Staff Review used an Arthur D. Little report that estimated a long-term
incremental cost for a hydrogen fuel cell of roughly $9,300.

Estimates for near term fuel cell vehicle costs are highly speculative. Fuel cell
costs can range considerably among manufacturers. In addition, fuel celt costs
are considered highly sensitive information and are carefully guarded by
manufacturers. In the early years the maijority of the fuel cell vehicle cost is
attributed to research and development, and the prototype nature of the vehicles
produced.

In this analysis, near term cost estimates are based on currently held views in the
fuel cell community. The cost for 2012 and beyond is based on estimates from
the AB 2076 analysis, which in turn draws on long term estimates prepared by
Arthur D. Little. The AB 2076 analysis assumed an incremental per vehicle cost
for a hydrogen fuet cell of between $6,300 and $12,300.
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Specifically, in this analysis incremental costs fdr a fuel celi vehicle are estimated
to be $1 million in Stage | (2003-2005), $300,000 in Stage I] (2006-2008)
$120,000 in Stage 11l (2009-2011), and $9,300 in 2012 to 2020.

Table 5.1 below presents our incremental cost estimates in summary form.

Table 5.1
incremental Vehicle Cost Estimates
Stage | Stage It Stage Hi
Type of Vehicle 2005 2006 | 2007 | 2008 2000 | 2010 | gO11 2012+
7EVS
[ I City $6,000 $8,000 $8.000 $8,000
lf Full Function $17.000 $17,000 - $17.000 $17,000]
[ Euel Cell $1,000,0004 $300,000 ) $120,000 %9,300
AT PZEVS
_Ipilial cost $3,300 $1,500 $1.200 $700
Customer value $1.000] $1.000 _31.000 £1,000,
Net cost —$2.300] $500 $200 -$300
s |
PZEVs $1007 $100 $100 $100

Staff notes that estimates for all the vehicle types are subject to great uncertainty
associated with projecting future costs for evolving technology. Finally, the
actual impact on manufacturers depends upon the extent to which they are able
to pass along any increased costs to consumers, and the amount of any public
subsidies that are provided.

For all of these reasons, staff notes that although the direction of the cost impact
of the proposed amendments is clear — they will reduce the cost of the program —
the magnitude of the savings is much more difficult to assess. We present our
best estimates, based upon what we believe are reasonable assumptions, but we
emphasize that the reader should recognize the uncertainty. We first address
the anticipated cost of compliance with the 2001 amendments. We then discuss
the anticipated cost of compliance with the staff proposal, and then finally the
savings due to the staff proposal (the difference between the two). At the end of
this section there is a summary table that iays out the results of our cost
estimation in comparison form.

5.3.2 Estimated Program Costs ~ 2001 Amendments and Staff Proposal

This section provides a review of the incremental cost of the 2001 amendments
and the staff proposal under the no credit trading scenario. Please note that
manufacturers make significant use of banked credits in the eariy years. The
cost that was incurred to acquire those banked credits is not taken into account
here—it is a sunk cost that has no bearing on the relative cost of the staff
proposal versus the 2001 amendments.
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The estimated incremental cost for each program category in each year is the
product of the number of vehiclés produced in that year (taken from Tables 3.12
and 3.13 above) times the incremental cost per vehicle in that year (taken from
Table 5.1 above). The results for the 2001 amendments are shown in Table 5.2
below, and the results for the staff proposal are shown in Table 5.3. As noted
above, these cost estimates are based on the “worst case” ZEV production
scenario.

Table 5.2
Estimated Annual Incremental Cost, 2001 Amendments
(Dollars in Thousands)

L Stage | Stage 1l Stage Il
Type of Vehicle 2005 2006 2007 2008 2009 2010 2011
ZEVS _ _
If City $0| $0 $0] $109,600f $201,600] $216,800] $234,400
If Full Function $0} $0} $0|  $93,500] $178,500] $204.000] $221,000]
Iif Fuel Cell $0| S0} $0| $1.290,000f $1,080,000] $1,332,000] $1.440,000}
| | | R
AT PZEVs $30,820] $0.000] $13.950] $23,550f $12.960] $14,120]  $15,300]
1 [ | 1 |
[PZEVs $27.460]  $41,020] $46,080]  $51.140] $56.200] $61.260| _$66,
Total ] }
¥ City $58.280) _ $50,920f _$60,030
i Full Function $58.280)  $50.920]  $60.030 .
i Fuel Cell $58,280]  $50,920] ~ $60,030] $1,364,600] 51,149,160

Table 5.3
Estimated Annual Incremental Cost, Staff Proposal
{Dollars in Thousands)

Stage | Stage | Stage Il
Type of Vehicle 2005 2006 2007 2008 2009 2010 2011
ZEVs
I City $0 $0 $0 $0]  $36,800 $76.800 $83,200}
tf Full Function $0] $0 $0 $0] §52,700] $108,800] $117,300]
if Fuel Cell $0] $0 $0 $0f $276,000] $576.000 $624,000
| | |
AT PZEVs $39,560]  $12,800 $21,650 $32,050F $17.620] $19,220]  $20,820
[ | i | {
IPZEVs $27.460]  $41,020]  $46.080 $51,140{  $56,200 $61,260|  $66,320
Total
fCity $67.020 $53.820] $67,730 $83,190] $110,620{ $157.280] $170,340
i Full Function $67.020 $53.820f $67,730 $83,190] $126,520] $186,280] $204.440
i Fuel Cell $67,020 $53,820] $67,730] $83,190] $349,820) $656480] $711,140

A comparison of Table 5.2 and Table 5.3 brings forth several key points. First of
all, the staff proposal has no effect on the estimated cost of the PZEV option.
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The number of vehicles needed to take full advantage of this option is the same
under the staff proposal as under the 2001 amendments.

Second, the estimated cost of the AT PZEV option increases somewhat. This is
due to the fact that the allowable use of this option is increased during the 2005-
2011 transition period, resulting in larger numbers of vehicles being produced in
this category.

Finally, the estimated cost of the pure ZEV portion of the regulation decreases
significantly under the staff proposal, due to the fact that this category in total is
reduced to one-half of its former size, while the credits earned per vehicle are
increased, particularly in the early years.

5.3.3 Cost Savings B

Adding up the total cost of the program (ZEV, AT PZEV and PZEV production),
the estimated savings due to the staff proposal in model years 2005 through
2011 range from an estimated $375 million to $3,623 million. These estimates
are summarized below in Table 5.4. .

Table 5.4
Estimated Total Savings Under Staff Proposal, 2005 —2011
(Dollars in Thousands)

[Type of Vehicle | Stage! | Stagell | Stage Il Total
' ZEVs
If City _ $0| -$109.600| -$456,000] -$565,600]
If Full Function $0| -$93,500] -$324,700] -$418,200
If Fuel Cell $0| -$1,290,000/] -$2,376,000] -$3,666,000]
AT PZEVs $8,740 $19,100 $15,280 $43,120
PZEVs $0 $0 $0 $0
Total
if City _ $8,740 -$60,500] -$440,720| -$522,480
if Full Function $8,740 -$74,400] -$309,420| -$375,080
{f Fuel Cell $8,740| -$1.270,900] -$2,360,720| -$3,622,880

5.3.4 Addition of LDT2 Vehicles

As noted above, staff recommends that the Board reconsider and affirm its 2001
action to add LDT2 vehicles to the sales base against which manufacturers’
compliance obligations are calculated.

Table 5.5 below shows the estimated additional cost to manufacturers due to the
addition of LDT2 vehicles to the sales base, using the staff proposal credit and
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compliance structure. The estimated additional costs for each program category
in each year are the product of the humber of additional vehicles assumed to be
needed in that year (taken from Table 3.15 above) times the incremental cost per
vehicle in that year (taken from Table 5.1 above).

Table 5.5
Additional Cost Due to Addition of LDT2 Vehicles to Sales Base
{Dollars in Thousands)

[Typeof Vehicle | Stagel | Stagell | Stage il Total
ZEVs
if City $0| $0|  $96,000]  $96,000
¥f Full Function $0 $0] $136,000] $136,000
if Fuel Cell $0 $0| $720,0001 $720,000
AT PZEVs %0 $8,800] _ $19,200] _ $28,000
PZEVs $0| _ $1580]  $60.720]  $75,900]
Total
If City $0| 323,980 $175920] $199,900
If Full Function $0 $23,980f §215820{ $239,9001
If Fuel Cell §23,080] $799,020| $823,900]

As is shown in Table 5.5, the addition of LDT2 vehicles to the sales base has no
impact in Stage |, due to the fact that the phase-in of LDT2 vehicles only begins
in 2007. In Stage I there is no impact on pure ZEV cost, because under the
“worst case” production scenario used here manufacturers have sufficient
banked credits to cover the entire pure ZEV obligation even accounting for the
addition of LDT2 vehicles. There is, however, an increased cost in Stage !l for
the AT PZEV and PZEV categories. The full effect of the addition of LDT2
vehicles to the base is felt in Stage Iil and beyond.

Once again, the incremental costs shown in Table 5.5 above are already
included in Tables 5.2 and 5.3 above, which take into account the addition of
LDT?2 vehicles to the sales base. Removal of LDT2s from the sales base thus
would decrease the totals given in Tables 5.2 and 5.3.

5.4 Potential Impact on Dealerships

The extent to which motor vehicle dealerships are affected by the current ZEV
regulation, or the amended regulation, depends on the specifics of the interaction
between the dealership and the manufacturer. During the course of the last
biennial review in September 2000 dealership representatives stated their
concem that they would be forced to absorb increased costs stemming from the
increased incremental cost of vehicles produced to meet the regulation. Staff is
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unable to estimate the magnitude of any such effect. it is clear, however, that by
reducing total program costs the proposed amendments would also reduce any
cost impact on motor vehicle dealerships. i

5.5 Potential impacts on Vehicle Operators

As is the case with dealerships, the impact of the current regulation or the
amended regulation on vehicle purchasers will depend on the extent to which
manufacturers choose, and are able, to pass along any increased costs. Once
again, staff cannot estimate the extent to which this would occur, but it is clear
that the proposed amendments would serve to reduce any possible cost
increases for vehicle purchasers as compared to the current regulation.

5.6 Potential Iimpact on Business Competitiveness

Because the proposed amendments are anticipated to reduce costs faced by
California businesses, they would have no adverse impact on the ability of
California businesses to compete with businesses in other states.

5.7 Potential Impact on Employment

The proposed amendments are not expected to cause a noticeable change in
California employment because California accounts for only a small share of
motor vehicle and parts manufacturing employment.

5.8 Potential impact on Business Creation, Elimination or Expansion

The proposed amendments are not expected to affect business creation,
elimination or expansion.

59 Potential Costs to Local and State Agencies

The proposed amendments are not expected to result in an increase in oosts for
state and local agencies.
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6. ENVIRONMENTAL IMPACTS

This section includes a discussion of the emission impacts of the proposed
regulatory amendments, the model used to determine the emissions, and the
assumptions made concerning the emissions.

6.1 lptroducl:ion

The Mobile Source Emission inventory, EMFAC2002, was used to assess the
emission impacts of the current regulation as amended by the 2001 ZEV
amendments adopted in final form on April 12, 2002, and the proposed
amendments. Using EMFAC, staff modeled various implementation scenarios
applicable to the South Coast Air Basin representing the emissions from vehicles
subject to this regulation. This includes passenger cars and light-duty trucks
weighing less than 3,751 pounds gross vehicle weight (LDT1s), plus light duty
trucks weighing less than 8,500 pounds gross vehicle weight (LDT2s) phased in
beginning in 2007.

In summary, the proposed amendments would temporarily reduce the required
number of pure ZEVs to one half the current requirement. The new requirement
for pure ZEVs would be 1 percent in 2005 through 2008 and 1.25 percent in 2009
through 2011. The current regulation requires 2 percent in 2005 through 2008
and 2.5 percent in 2009 through 2011.

After 2011 there is no modification to the percentage ZEV requirements. The
pure ZEV requirement is 3 percent from 2012 through 2014, 4 percent from 2015
through 2017, and 5 percent from 2018 through 2020 in both the 2001
amendments and the staff proposal. The number of pure ZEV vehicles required
under the staff proposal in 2012 and beyond will decrease slightly due to minor
changes in the credit value eamed by vehicles in those years. The number of AT
PZEV vehicles likewise will change slightly, assuming that manufacturers choose
to take advantage of that option.

6.2 Emissions Scenarios and Assumptions

To determine the emission impact of the proposed amendments, staff prepared
emission estimates for the South Coast Air Basin using the current and proposed
regulations. In both cases staff used the worst case (free credit trading and no
voluntary production) scenario. For the reference or baseline emission values
staff used the assumptions contained in the December 8, 2000 ZEV Program
Regulations amendments staff report.

« The current regulation scenario assumes that all manufacturers take full
advantage of the 6 percent PZEV option, and take full advantage of the AT
PZEV option beginning in 2008. Prior to that date manufacturers would make
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partial use of the AT PZEV .option, as outlined in Section 3.6.1 above.
Although the current regulation requires that compliance begin in 2003, for
purposes of this emission analysis we assume that the start of the program is
delayed until 2005. Other than that the compliance structure and credit
values are taken from the 2001 amendments. ,

¢ The proposed amendments scenario assumes that manufacturers take full
advantage of the PZEV option, and take full advantage of the AT PZEV option
beginning in 2008. Prior to that date manufacturers would make partial use of
the AT PZEV option, as outlined in Section 3.6.1 above. The compliance
structure and credit values are taken from the staff proposal.

The net impact of the staff proposal would result in a decrease in the number of
ZEVs and an increase in the number of AT PZEVs as compared to the 2001
amendments. -
Tables 6.1 and 6.2 below present the difference in direct emissions for the South
Coast Air Basin in 2010 and 2020 for the staff proposal as compared to the 2001
amendments. As shown in the Table 6.1, staff estimates that the proposed
changes will result in a net decrease of about 0.04 tons per day of direct
emissions of reactive organic gases (ROG) and oxides of nitrogen (NOx) in 2010
as compared to the 2001 amendments. For 2020, Table 6.2 shows a net
decrease of about 0.1 tons per day of direct emissions of ROG and NOx from the
proposed amendments when compared to the 2001 amendments.

Table 6.1
Summertime Direct Emissions, South Coast Air Basin in 2010
' (Tons per day) ‘
ROG NOx CO PM
NO ZEVs ' 165.50] 144.24|1574.80 5.85
2001 Amendments 165.13] 143.28{1570.85 5.85
Proposed 2003 Amendments 165.10| 143.27|1570.82 5.85
Net change from 2001 Amendments -0.03 0.01| -0.03 0
Net change from no Program ~0.40 -0.97 -3.97 0
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“Table 6.2

Summeftime Direct Emissions, South Coast Air Basin in 2020
(Tons per day)

- ROG | NOx | CO | PM
NO ZEVs : 90.86| 67.81; 807.38 7.20
2001 Amendments 88.07| 65.86] 790.89 7.18
Proposed 2003 Amendments 87.98, 65.85 79041 7.18
Net change from 2001 Amendments 009 001 -048 0
Net change from no Program -2.88| -1.96| -16.97] -0.02

The ZEV program, with the proposed amendments, remains beneficial to air
quality. Tables 6.1 and 6.2 list the total emissions benefits compared to having
no ZEV program. Staff estimates the proposed amendments will reduce
approximately 1.37 and 4.84 tons per day of ROG and NOx by 2010 and 2020,
respectively, as compared to the “No-ZEV" case.

In addition to direct vehicle emissions, staff considered the indirect emissions
that result from vehicle refueling, fuel transport, fuel processing, and feedstock
extraction. As direct emissions decrease, indirect emissions represent a larger
share of the total emissions that are attributed to vehicle operations. ARB staff
did not provide updated estimates of indirect. emissions as part of this analysis.
With regard to indirect emissions attributable to hydrogen fuel cell vehicles,
taking into account the limited number of vehicles affected by the proposed
amendments emissions from hydrogen production are expected to be extremely
iow and comparable to emissions from the production of electricity for battery
Zero emission vehicles. Based on contract work performed by Acurex
Environmental (now part of TIAX) in 1996 and updated in 1999, staff projects that
that the impacts from the staff proposal on indirect emissions will be negligible. -

“Fleet Tumover” Effect -

During the development of the 2001 amendments, General Motors Corporation
filed extensive written comments asserting that the ZEV regulations will ultimately
increase rather than decrease emissions. GM claimed that this will happen
because assumed increases in the prices of new Califomnia cars and light trucks
resulting from the ZEV mandate will depress sales of new vehicles, to the extent
that emission increases from the greater number of higher-emitting older vehicles
on the road due to reduced “fleet turnover” will more than offset the emission
decreases attributable to the presence of ZEVs in the new vehicle fleet. To
support this position, GM relied on a report dated January 2001 by National
Economic Research Associates, inc. and Sierra Research, Inc. entitled Impacts
of Alternative ZEV Sales Mandates on California Motor Vehicle Emissions: A
Comprehensive Study (the NERA/Sierra Report).
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The ARB staff analysis of these arguments was outlined in the ARB Staff Review
of Report Entitled “Impacts of Alfemative Sales Mandates on California Motor
Vehicle Emissions: A Comprehensive Study”. The ARB staff review concluded
that the NERA/Sierra report significantly overstated the purported effect of the
ZEV program on fleet tumover and resulting fleetwide emissions. Major
considerations included:

» The cost increases assumed by NERA/Sierra were overstated.
Manufacturers will not necessarily be able to pass along all increased costs.
Small price increases can be addressed by a variety of manufacturer
marketing practices and will not necessarily reduce sales.

* The NERA/Sierra emission modeling failed to take into account recent
changes to the LEV Il program.

The ARB staff analysis went on to demonstrate that when using more reasonable
ARB staff assumptions rather than the assumptions used in the NERA/Sierra
analysis, the NERA/Sierra model projected an average per vehicle increased
cost of roughly $25 to $40 rather than the $250 to $400 estimated in the
NERA/Sierra report. Staff believed that at these modest levels, such increases
would have an insignificant effect on vehicle sales. Even if one accepts the
NERA/Sierra premise that any cost increase, no matter how smalt, will reduce
vehicle sales, staff concluded that the 2001 amendment version of the ZEV
program will still result in an emission decrease, rather than the emission
increase alleged in the NERA/Sierra report.

The proposed changes put forth in the staff proposal serve to reduce the number
of pure ZEVs that will be needed in model years 2005-2011 as compared to the
2001 amendments. As is shown in Table 5.4 above, this will significantly reduce
the cost of the ZEV program to manufacturers. The estimated savings range
from $375 miliion to almost $3.7 billion over the 2005-2011 transition period,
depending on the types of vehicles manufacturers choose to build.

In addition, staff's estimate of the incremental cost of a PZEV has been further
reduced from the level assumed in the 2001 rulemaking. Based on staff's
analysis of recently certified PZEVs, staff now conciudes that the incremental
cost to build a PZEV is $100 per vehicle rather than the $200 per vehicle
assumed in the Staff Review and the 2001 Final Statement of Reasons.
Although the cost difference per vehicle is small, it has a large effect on the total
cost of the program given the large number of PZEVs that will be built as
compared to the other vehicle types. (Under the vehicle production scenarios
outlined in Section 5, in 2011 there will be some 663,000 PZEVs produced
versus roughly 90,000 AT PZEVs and ZEVs). The reduction in estimated total
incremental cost to manufacturers over the 2005-2011 transition period due to
this reduced PZEV cost is roughly $350 million.
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Moreover, the analysis conducted as part of the 2001 rulemaking did not take
into account the use of banked credits. As is shown in the worst case scenario
outlined in_Section 5 above, the use of banked credits could under some
circumstances aliow manufacturers to significantly reduce or eliminate the
production of pure ZEVs during the early years of the program. This would serve
to dramatically reduce manufacturer compliance cost from the levels assumed in
the NERA/Sierra report.

Based on the above considerations, staff concludes that the modified ZEV
program described in the staff proposal will have an even smalier effect on fleet
turnover than the 2001 amendment version. Given that the effect of the 2001
amendment version was demonstrated to be minimal, staff concludes that fleet
tumover will likewise play a minimal role under the staff proposal.

Finally, staff also notes that a recent RAND report entitited Driving Emissions to
Zero — Are the Benefits of California’s Zero Emission Vehicle Program Worth the
Cosis? contains an evaluation of the fleet tumover effect. The authors chose not
to include any fleet tumover effect in their quantitative emission and cost
effectiveness analyses. They instead address it in narrative form as an
“uncounted potential cost,” stating that “While this feedback is possible in
principle, we found that there is a great deal of uncertainty about its size.” (RAND
page xviii). More specifically, after summarizing previous work on the topic the
report contains the following evaluation:

There are good arguments on both sides of this debate. The ZEV
program does create a cost of selling an additional ICEV in states that
have adopted the program. Simple models of profit maximization
conclude that manufacturers set prices on products according to the costs
of producing and selling those products. The ZEV program creates no
additional costs in states that have not adopted the program; so prices
should not rise in those states. Complications in the real world raise
doubts about this reasoning, however. First, competition from small- and
intermediate-volume manufacturers not subject to the pure ZEV portion of
the program may dissuade the large-volume manufacturers from -
concentrating price increases in California. Now that the cutoff between
intermediate- and large-volume manufacturers has risen to 60,000
vehicles per year (from 35,000 previously), large price increases by large-
volume manufacturers may have real consequences for their market
share. Second, manufacturers have spread costs outside the markeis
that generate them in a number of circumstances. Dixon and Garber
(1996) were told by observers inside and outside the auto industry that
companies typically spread vehicle transportation and delivery costs
across geographic areas. The Green Car Institute found that
manufacturers had recently dropped the $100 typically added to a
vehicle's retail price to cover California emission requirements because
“from a market standpoint the automakers viewed the separate charge for
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the California emissions programs as negative to their other marketing
efforts” (Green Car institute, 2001, p. 24). Manufacturers may be less
likely to spread costs if the additional costs are large (as opposed to
modest, as in the case of transportation and shipping charges); but in any
case, uncertainty remains about the ZEV program’s effect on new vehicle
prices and any consequent indirect effect on fleet emissions in California.

Even if manufacturers spread costs nation- or even worldwide, there may
be some reductions in new vehicle sales and, consequently, increase in
emissions both inside and outside California. Thus, consideration of the
ZEV program’s feedback on new vehicle sales would lead to an increase
in the cost-per-ton estimates presented here, but the overall significance
of the effect is uncertain. (RAND, pages 93-94).

6.3 Other Environmental Media

ZEVs can provide significant positive contributions in other environmental media.
Just as gasoline refining, marketing, and distribution result in air pollution
emissions, they likewise result in water pollution due to leaks, spills, and
wastewater discharge, and are a source of hazardous waste. Given the
relatively small changes in near term fleet composition that result from the
proposed amendments, staff expects no significant negative impact in these
environmental areas.

6.4 Energy Diversity and Energy Demand

Reducing demand for gasoline can have important benefits for California. A
reduction in demand could help reduce potential shortages of cleaner-buming
California gasoline and thereby help stabilize prices. A successful effort to
reduce gasoline demand would also reduce the need for additional refining,
transportation and distribution facilities, thus preventing additional air and water
pollution as noied above. The placement of ZEVs and AT PZEVs will provide
reductions of CO, emissions and other greenhouse gases.

Battery and hydrogen ZEVs, which use electricity directly and indirectly, provide
significant alternative fuel benefits because electricity can be produced from a
variety of non-petroleum energy sources. Moreover, because electricity and
hydrogen can be produced from renewable resources such as solar, wind, or
hydropower, or biomass feedstocks, the increased use of ZEV can help pave the
way towards a sustainable energy future.
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7. COST-EFFECTIVENESS

This section discusses the cost-effectiveness of the various elements of the ZEV
program. Determining the cost-effectiveness of the ZEV program has always
been more difficult and uncertain than for other regulatory measures due to the
far-reaching nature of the program. Predicting the future cost of technologies
that are still in the demonstration stage is difficult at best. In addition, the ZEV
program has always combined two distinct objectives — first, achieving emission
reductions today through expanded introduction of commercially availabie near-
zero emission technology, and second, accelerating the development of pure
ZEV technologies that have the potential to provide significant air quality benefits
over the long term, but have minimal immediate air quality impact given their pre-
commercial status and limited production.

Cost-effectiveness is a measure of the cost incurred to achieve a specific
outcome, as compared to other ways to reach that same end. Thusitis
appropriate to separately consider the two distinct objectives outlined above.

Near Term Emission Reductions

The first objective — achieving emission reductions today — involves the PZEV
and AT PZEV options included within the program. These options encourage the
mass-market production of commercially available technologies.

Table 7.1 below shows the lifetime emission reductions achieved by a PZEV and
HEV PZEV as compared to a conventional SULEV meeting the 0.5 grams per
test evaporative emission standard. These values are taken from the 2001 Final
Statement of Reasons and are based on information prepared by staff and used
by Toyota in its comments on the 2001 staff proposal.

Table 7.1
Lifetime Emission Benefits
150,000 mile Benefit vs.
NMOG NOx ROG + NOX| SULEV/0.5 evap
Vehicle Type _(g/mile) (g/mile) {pounds) {pounds)

SULEV/0.5 evap 0.0703 0.0266 32.02 0.00
PZEV 0.0577¢ 0.0256 27.52 4.50
PZEV HEV 0.0477 0.0251 24.05 7.97

Table 7.2 below shows the cost-per-ton of emissions reduced for each
technology, given the incremental cost per vehicle assumed for Stage |, Stage Il
Stage |ll, and 2012 and beyond. Incremental costs are taken from Table 5.1 in
Section 5 above.
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. Table7.2
Dollars per Ton of Emission Reduction

Stage | | Stage Il | Stage Il | 2012+

Vehicle Type
AT PZEV .
Incremental Cost $2,300 - $500 $200 -$300
Dollars per Ton $577,164| $125,471] $50,188] . -$75,282

PZEV
Incremental Cost $100 $100 $100 $100
Dollars per Ton. $44.444| $44,444] $44.444] D44 444]

Long Term Emission Reductions :

The second objective of the program is to accelerate the development of pure
ZEV technology to achieve significant future air quality benefits. This is
accomplished by the pure ZEV obligation within the program.

In proposing amendments to the regulation in 2001, ARB staff provided data to
the Board that showed that in the early years of the ZEV program the dollars
spent per ton of poliutant reduced would be much higher than for any other ARB
regulatory measure. The Board, however, voted unanimously to maintain the
program because of its belief that the ZEV program needs io be viewed and
considered on a long-term basis. Simply put, the Board has expressed
confidence in the technical capability of industry to reduce cost such that the
long-term costs of ZEVs will be comparable to conventional vehicles.

Table 7.3 below shows the lifetime emission reductions achieved by ZEVs as
compared to a conventional SULEV meeting the 0.5 grams per test evaporative
emission standard. As was the case with the PZEV and AT PZEV estimates
given above, these values are taken from the 2001 Final Statement of Reasons
and are based on information prepared by staff and used by Toyota in its
comments on the 2001 staff proposal.

Table 7.3
Lifetime Emission Benefits

150,000 mile Benefit vs.
NMOG NOx ROG + NOX| SULEV/0.5 evap
Vehicle Tyne (g/mile) {g/mile) (pounds) {pounds)
SULEV/0.5 evap 0.0703 0.0266 32.02 0.00
ZEV (BEV) 0.002 0.0003 076 31.26

Table 7.4 below shows the cost-per-ton of emissions reduced for a hydrogen fuei
cell vehicle, given the incremental cost per vehicle assumed for Stage i, Stage Il,
Stage Ill, and 2012 and beyond. Incremental costs are taken from Table 5.1 in
Section 5 above.
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| Table 7.4
Dollars per Ton of Emission Reduction

Stage| | Stagell | Stagell | 2012+

Vehicle Type
ZEV (fuel cell)
incremental Cost $1,000,000}] $300,000] $120,000] $10,000
Dollars per Ton $63,979,527) $19,193,858{ $7,677,543] $639,795}]

Clearly the dollars per ton estimates given above greatly exceed those for other
air pollution control measures. They must, however, be viewed in the context of
the objective that the Board is trying fo achieve. The purpose of the pure ZEV
obligation within the ZEV program is to maintain significant pressure on
manufacturers to continue ZEV technology development. Staff knows of no other
mechanism that can accomplish this objective in a more economical fashion.

in addition, the staff expects that the long-term cost of ZEV technology will
decline beyond the cost estimates shown here. The Board’s confidence in the
ability of engineering and manufacturing improvements to reduce cost is rooted
in the history of vehicular air pollution control programs. Not only were the PZEV
and AT PZEV technologies not commercially available when the Board first
adopted the ZEV program in 1990, they were not even envisioned or thought
possibie. Now they are mass-market products with iow incremental costs,
spurred on by the pressure provided by the ZEV mandate.

The staff expects the same progress to occur with the next generation of
technology, such as fuel cell vehicles. The Board's long-term vision is that zero
emission vehicles will be cost effective when compared to conventional vehicles.
The notion that such vehicles will one day be cost competitive is supported by
the tremendous investments being made by all of the automakers. Automakers
have invested several billion dollars to date in developing fuel cell technology and
have publicly stated plans to continue heavy investment in the next decade.

Staff believes it is unlikely that this leve! of investment would exist or continue
without a belief on the part of the automakers that there is a long-term business
case to be made for the profitable mass production of fuel cell vehicles.

ARB staff has proposed amendments that provide generous credits for ZEVs
during what is referred to as the developmental stage. The proposed
amendments are designed to leverage manufacturer investments, and
consequently require a relatively small incremental cost to industry during this
timeframe. At the same time, the proposed amendments provide certainty that
automakers will continue their efforts and send an important signal to industrial
suppliers regarding California’s commitment to ZEV technologies.
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8. SUMMARY AND STAFF RECOMMENDATION

8.1 Summary of Staff Proposal

As presented in the previous sections, the staff proposal addresses the
preemption concems raised in the industry lawsuit by removing all references to
fuel efficiency. In addition, proposed amendments are included to maintain
pressure on the commercialization of ZEV technologies while at the same time
reflecting the current state and cost of ZEV technology.

The staff proposes that the Board make the following specific amendments:

2005 Program Restart. Restart the ZEV requirement in 2005 whiie allowing
manufacturers to earn and bank for future use credit eamed by any vehicles
produced prior to 2005.

Amend AT PZEV Calculation Method. Staff proposes amendments that remove
all references to fuel economy in the calculation of AT PZEV allowances. The
resulting restructuring of the calculation method includes several elements that
simplify the structure of the calculation. Staff also proposes amendments that
would establish flat allowances for advanced componentry for HEVs and
gaseous storage systems. Staff recommends a revised calculation of the low
fuel-cycle emissions allowance. The allowance for zero emission vehicle miles
traveled for hybrid electric vehicles is adjusted upward and the phase in multiplier
for AT PZEVs with any zero emission vehicle miles traveled is increased under
staff's proposal. Post 2011, staff proposes amendments that cap the total

AT PZEV allowances that can be eamed by any technology type at 3.0. Finally,
staff proposes amendments such that each element of AT PZEV allowance
calculation may be severed from the remainder of the program if warranted.

Amend ZEV Calculation Method. Staff proposes amendments that remove the
efficiency muitiplier from the ZEV allowance calculation. To restructure the ZEV
allowance caiculation, staff proposes a series of amendments aimed at
simplifying the calculation and at encouraging sustainable commercialization of
ZEVs. Staff proposes amendments to create ZEV “types” that will be the basis
for the ZEV allowances. These types include NEVSs, Type O (utility low-range
ZEVs), Type | (mid-range ZEVs like City electric vehicles), Type Il (longer-range
ZEVs like full-function battery EVs) and Type Il (long range, fast-refueling ZEVs
like fuel celi vehicles). The staff's proposed amendments do not change the
amount of credit eamed by NEVs. Type 0 ZEVs eam 1.5 credits until 2008 and
then 1 credit for 2009 and beyond under the proposal. Type I, Il, and 1ll ZEVs
earn an increased level of credits in staff's proposal through the 2011 timeframe.
in 2012 and beyond, Type Il vehicles (City EVs) continue to eam somewhat
enhanced credits as compared to the 2001 amendments while credits for other
vehicles are similar to the 2001 amendments.
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Additional changes are proposed to the ZEV credit calculations that reflect the
above changes to the structure of the calculation and experience with the
program to date. These proposed changes inciude amendment of the fast
refueling definition and elimination of the in-service/warranty credit.

Amendment of Compliance Options. The 2001 amendments allow automakers
to satisfy up to half of the pure ZEV requirement with certain other advanced
technologies that are not ZEVs. Staff proposes amendments providing that
during a transition period of 2005 through 2011 automakers are allowed to satisfy
up to three-quarters of the pure ZEV portion of the ZEV requirement with such
vehicles. This adjustment to the amount of AT PZEV credit that can be used to
satisfy the pure ZEV requirement has been proposed to create a slower ramp up
of volumes of pure ZEVs and to encourage an increase in AT PZEV volumes in
the early years.

Additionally, staff proposes amendments that remove ZEVs from the sales
volume used to calculate the ZEV requirement and that eliminate the cap on use
of banked NEV credits when used for the PZEV or AT PZEV compliance options.

Miscellaneous Changes. The 2001 amendments require HEVs to have a 15-
year/150,000 mile warranty on the battery. Staff is proposing amendments that
reduce this requirement to 10-years/150,000 miles. Staff also proposes
amendments to extend the sunset date on the award of “transportation system”
credits from 2007 to 2011, remove credits earned by vehicles from the cap on the
use of transportation system credits, and clarify the regulatory definition of placed
in service.

LDT?2 Vehicles. Staff proposes that the Board reconsider and affirm its January
2001 action to add LDT2 vehicles to the base against which manufacturers’ ZEV
compliance options are calculated.

8.2 Issues

As described in Section 2, staff is continuing to explore additional amendments to
the ZEV regulation. The public process of comment and consensus building has
been useful and productive. Not all of the concepts that may have merit for the
package of proposed amendments have been incorporated into this staff report -
and the proposed regulatory language. This section briefly describes several
open areas of discussion that will continue to be explored during the 45-day
comment period and may be presented as part of a modified staff proposal for
the Board's consideration.
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8.2.1 Floor for ZEVs to Prevent Complete “Blackout”

Staff has received significant comment from interested parties that a blackout of
ZEV product availability due to credits eamned in years prior to the start of the
regulation is possible under both the 2001 amendments and the staff proposal. 1t
has been suggested that staff include a requirement that some quantity of ZEVs
be produced in each model year or each stage to ensure that product is available
throughout the implementation of the program and to ensure that manufacturers
maintain their efforts towards ZEV commercialization. Such a floor requirement
couid take one of several forms in the regulation. It could be accomplished by
requiring a minimum number of ZEV allowances to be earned from ZEVs built in
the compliance model year or stage. It could also be accomplished by capping
the amount of the ZEV obligation that can be met with banked ZEV credits.

8.2.2 Minimizing the Impact of Section 177 . .

Section 177 of the Clean Air Act allows other states to adopt California’s motor
vehicle programs. Auto manufacturers have expressed concern that the ZEV
program obligations in California are multiplied across other states that have
adopted Caiifornia’s ZEV program. This is of particular concern when
considering a fuel cell vehicle compliance approach as the volumes necessary to
comply are chalienging under the California program and even more difficuit
when considering other states as well. it has been suggested that Type Ill ZEVs
placed in any state that has adopted California’s ZEV program be allowed to
count towards California’s ZEV requirement.

8.2.3 Minimum Requirements for Advanced Componentry Credit

Under the 2001 amendments a vehicie must obtain a minimum of 13 percent of
its peak power from electric drive in order to eam advanced componentry credit.
The staff proposal adds an alternative path under which 8 percent peak power,
pius at least 10 kW of motor power, would suffice. The intent of this restriction is
to ensure that vehicles eaming advanced componentry credit make use of
technical approaches that advance ZEV commercialization. Staff anticipates
further discussion as to methods that provide a reasonable floor but allow
flexibility for differing manufacturer engineering approaches.

8.2.4 ZEV Credit for Fueling Infrastructure Deployment

At the workshop held on December 5, 2002, staff proposed the generation of
credit from the installation of refueling stations that support ZEVs, such as
hydrogen refueling stations. While discussion on the appropriateness of such
credit has continued, a clear method and appropriate credit levels have not been
worked out. The current proposal does not inciude this-credit element as it was
felt further development of the credit structure is needed. Preliminary work on
this topic suggests that public infrastructure programs deploying significant
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numbers of ZEV refueling facilities in California could earn AT PZEV credit. Such
credit could depend on the number of ZEVs that could be supported daily by
such stations. For privateinfrastructure, credit could depend on automaker
submittal of proposals to the Executive Officer for large scale deployment of
private ZEV refueling infrastructure where these systems would be delivered and
installed along with the purchase or lease of individual ZEVs. These systems
might include, for exampie small, privately owned reformers, compressors, and
pumps for home refueling of ZEVs that would address the challenging early
stage deployment of public hydrogen infrastructure.

8.2.5 ZEV Credit for Placemerit of Stationary Fuel Cells

It has been suggested that the development of fuel cell technology for automobile
applications benefits greatly from the improvement and demonstration of the
same fuel cell stack technology in stationary applications. Staff has received
requests that credit be granted for placement of stationary fuel cells as a means
to further development and to reduce costs for eventual commercialization in
vehicles.

8.2.6 Encouragement for Production of Model Year 2003 and 2004 PZEVs

Under the staff proposal, manufacturers’ compliance obligations do not begin
until 2005. However, some manufacturers have the capability fo produce PZEVs
beginning in 2003 consistent with the requirements of the 2001 amendments as
evidenced by the PZEV ceriification of seven models io date. Staff anticipates
discussion as to measures that would encourage manufacturers to voluntarily
produce quantities of model year 2003 and 2004 PZEVSs, in order to take
advantage of these potential air quality benefits.

8.2.7 Specialty Vehicles

Under the 2001 amendments, specialty vehicles that are built on the same
platform and use the same battery and drivetrain as an existing vehicle can eamn
credit according to the characteristics (range) of the base vehicle. This provision
was originally drafted in order to avoid penalizing special purpose vehicles such |
as Postal EVs that use the same components as the base vehicle but have -
reduced range due to their modified design. This provision as drafted does not
accommodate vehicles that are not based on existing ZEVs. Staff invites
comment on measures to ensure that such specialty vehicles receive appropriate
credit levels under the staff proposal.

8.2.8 Length of Placement
The 2001 amendments do not address how long a vehicle that eams pure ZEV

credit must remain in service. ARB staff has become aware of several instances
where credit-eaming ZEVs have been removed from service prematurely or have
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been offered for very short lease terms. This has called into question the
appropriateness of allowing such vehicles to earn credit towards compliance with
the ZEV regulation since these vehicles are not making any contribution to
California’s air quality and were removed by the manufacturer. Staff anticipates
discussion of measures that would provide incentives for the sale or longer-term
lease of vehicles. '

8.3 S_taff Recommendation

The ARB staff recommends that the Board amend section 1962, Title 13,
California Code of Regulations, and the incorporated “California Exhaust
Emission Standards and Test Procedures for 2003 and Subsequent Model Zero-
Emission Vehicles, and 2001 and Subsequent Model Hybrid Electric Vehicles, in
the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes”. The
proposed amendments to section 1962 are set forth in the Proposed Regulation
Order in Appendix A.
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APPENDIXA:  PROPOSED AMENDMENTS

1.

Prop_;osed Regqulation Order: Amendments {o the Zero-Emission Vehicle
Regulation -

Attached

Proposed Amendments to California Exhaust Emission Standards and
Test Procedures for 2003 and Subsequent Model Zero-Emission Vehicles
and 2001 and Subsequent Model Hybrid Electric Vehicles, inthe
Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes
(incorporated by reference in section 1962, title 13, Califomia Code of
Reguiations

Copies of the Test Procedures are available on the ARB's Intemnet site at
http://www.arb.ca.gov/msproa/zevproa/2003rule/2003rule.htm, or may
also be obtained by contacting the agency contact person for this
rulemaking, Thomas Evashenk, at (916) 445-8811 or via email at
tevashen@arb.ca.gov.

APPENDIX B: DESCRIPTION OF LITIGATION INVOLVING THE ZERO

EMISSION VEHICLE REGULATION
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PROPOSED REGULATION ORDER

PROPOSED 2003 AMENDMENTS TO THiE
CALIFORNIA ZERO EMISSION VEHICLE REGULATION

Note: Set forth below are the proposed 2003 amendments to the California zero emission
vehicle (ZEV) regulation. The text of the proposed amendments is shown in underline to
indicate additions and strikeeout to indicate deletions, compared to the preexisting reguiatory
language.

1. Amend California Code of Regulations, title 13, section 1962 to read as follows:

§ 1962. Zero-Emission Vehicle Standards for 2003 2005 and Subsequent Model Passenger
Cars, Light-Duty Trucks, and Medium-Daty Vehicles.

(@)  ZEV Emission Standard. The Executive Officer shall certify new 2003 2005 and
subsequent model passenger cars, light-duty trucks and medium-duty vehicles as ZEVs if the
vehicles produce zero exhaust emissions of any criteria pollutant (or precursor pollutant) under
any and all possible operational modes and conditions. Incorporation of a fuel-fired heater shall
not preclude a vehicle from being certified as a ZEV provided: (1) the fuel-fired heater cannot be
operated at ambient temperatures above 40°F, (2) the heater is demonstrated to have zero fuel
evaporative emissions under any and all possible operational modes and conditions, and (3) the
emissions of any pollutant from the fuel-fired heater when operated at an ambient temperature
between 68°F and 86°F do not exceed the emission standard for that poliutant for a ULEV under
section 1961(a)(1).

A vehicle that would meet the emissions standards for a ZEV except that it uses a fuel-
fired heater that can be operated at ambient temperatures above 40°F, that cannot be
demonstrated to have zero fuel evaporative emissions under any and all possible operation modes
and conditions, or that has emissions of any pollutant exceeding the emission standard for that
pollutant for a ULEV under section 1961(a)(1), shall be certified based on the emission level of
the fuel-fired heater.

(bYy  Percentage ZEV Requirements.
(1 General Percentage ZEV Requirement.

(A) Basic Requirement. The minimum percentage ZEV requirement for each
manufacturer is listed in the table below as the percentage of the PCs and LDT1s, and LDT2s to
the extent required by section (b)(1)(C), produced by the manufacturer and delivered for sale in
California that must be ZEVs, subject to the conditions in this section 1962(b).
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Model Years - © Minimum ZEV Requirement
2003 2005 through 2008 10 percent
2009 through 2011 - 11 percent
2012 through 2014 12 percent
2015 through 2017 14 percent
2018 and subsequent 16 percent

(B) Calculating the Number of Vehicles to Which the Percentage ZEV
Requirement is Applied. A manufacturer’s volume of PCs and LDT1s produced and delivered
for sale in California will be averaged for the 1997, 1998, and 1999 model years to determine the
California PC and LDT1 production volume for the model year 2603-te 2005 ZEV requirements.
For subsequent three-year periods following model years-2003-te 2005, a manufacturer’s
California production volume of PCs and LDT1s, and LDT2s as applicable, will be based on a
three-year average of the manufacturer’s volume of PCs and LDT1s, and LDT2s as applicable,
produced and delivered for sale in California in the prior fourth, fifth and sixth years (e.g. 2006
to 2008 model-year ZEV requirements will be based on California production volumes of PCs
and LDT1s, and LDT2s as applicable, for 2000 to 2002 model years). This production averaging
is used to determine ZEV requirements only, and has no effect on a manufacturer’s size
determination. As an altemnative to the three year averaging of prior year production described
above, a manufacturer may during the first model year of a three year period elect to base its ZEV
obligation on the number of PCs and LDT1s, and LDT2s to the extent required by section
(b)(1XC), produced by the manufacturer and delivered for sale in California that same year. Ifa
manufacturer elects to use this method it must be used for each year of the three-year period. In
applying the ZEV requirement, a PC, LDT1, or LDT2 (beginning in the 2007 model year) that is
produced by 2 small volume manufacturer, but is marketed in California by another manufacturer
under the other manufacturer’s nameplate, shall be treated as having been produced by the
marketing manufacturer.

(C)  Phase-in of ZEV Requirements for LDT2s. Beginning with the ZEV
requirements for the 2007 model year, a manufacturer’s LDT2 production shall be included in
determining the manufacturer’s overall ZEV requirement under section (b)(1X(A) in the
increasing percentages shown the table below.

2007 2008 2009 2010 2011 2012+

17% 34% 51% 68% 85% 100%

(D)  Exclusion of ZEVs in determining a manufacturer s sales volume. In
calculating for purposes of sections 1962(b)(1)XB) and 1962(b)(1)(C) the volume of PCs, LDT1s

and LDT2s a manufacturer has produced and delivered for sale in California, the manufacturer
shall exclude the number of ZEVs produced by the manufacturer. or by a subsidiary in which the

manufacturer has 3 greater than 50% ownership interest, and delivered for sale in California.

(2)  Requirements for Large Volume, Intermediate Volume, Independent Low Volume,
and Small Volume Manufacturers.
45-Day Notice Version
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(A)  Large Volume Manufacturers.

1. Model Years 2005-2008. In 2003 2005 through 2008 model years, a large-
volume manufacturer must meet at least 20% 10% of its ZEV requirement with ZEVs or ZEV
credits generated by such vehicles, and at least another 20% 30% with ZEVs, advanced
technology PZEVs, or credits generated by such vehicles. The remainder of the large-volume
manufacturer’s ZEV requirement may be met using PZEVs or credits generated by such vehicles.

2. Model Years 2009-2011. In 2009 through 2011 model vears, the
maximum portion of a large volume manufacturer’s 11% percentage ZEV requirement that may
be satisfied by 0.2 allowance PZEVs, or credits generated by such vehicles, is limited to 6% of
the manufacturer’s applicable California PC, LDT1, and LDT2 production volume. The _
maximum portion of the ZEV requirement that may be satisfied by advanced technology PZEVs,
or credits generated by such vehicles. is limited to 3.75% of the manufacturer’s applicable '
California PC, I DT1. and LDT?2 production volume. The 1.25% of the manufacturer’s applicable

Califomia PC, LDT1, and LDT?2 production volume that remains must be met only with ZEVs or
credits generated by ZEVs.

3. Model Years 2012 and subsequent. As the ZEV requirement increases
over time (from 10% from 12% in model year 2003 2012 to 16% in model years 2018 and
subsequent), the maximum portion of the a large volume manufacturer’s percentage ZEV
requirement that may be satisfied by 0.2 allowance PZEVs, or credits generated by such vehicles,
is limited to 6% of the manufacturer’s applicable California PC, LDT1, and LDT2 production
volume; advanced technology PZEVs or credits generated by such vehicles may be used to meet
up to one-haif of the manufacturer’s remaining ZEV requirement.

(B) Intermediate Volume Manufacturers. In 2003 2005 and subsequent modei
years, an intermediate volume manufacturer may meet its ZEV requirement with up to 100
percent partial ZEV allowance vehicles or credits generaied by such vehicles. .

(C)  Small Volume Manufacturers and Independent Low Volume
Manufacturers. A small volume manufacturer or an independent low volume manufacturer is
not required to meet the percentage ZEV requirements. However, a small volume manufacturer
or an independent low volume manufacturer may earn and market credits for the ZEVs or PZEVs
it produces and delivers for sale in California.

(3)  Counting ZEVs and PZEVs in Fleet Average NMOG Calculations. For the
purposes of calculating a manufacturer’s flect average NMOG value and NMOG credits under
sections 1960.1(g)(2) and 1961(b) and (c), a vehicle certified as a ZEV is counted as one ZEV,
and a PZEV is counted as one SULEV certified fo the 150,000 mile standards regardless of any
ZEV or PZEV multipliers.

(4)  Implementation Prior to 2063 2005 Model Year. Prior to the 2003 2003 model
year, a manufacturer that voluntarily produces vehicles meeting the ZEV emission standards
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applicable to 2063 2005 and subsequent model year vehicles may certify the vehicles to those
standards and requirements for purposes of calculating fieet average NMOG exhaust emission
vatues and NMOG credits under sections 1960.1(g)(2) and 1961(b) and (c), and for calculating
ZEV credits as set forth in section 1962(d).

5) Changes in Small Volume, Independent Low Volume, and Intermediate Volume
Manufacturer Status.

_ (A)  Increases in California Production Volume. In 2003 and subsequent model years,
if a small volume manufacturer’s average California production volume exceeds 4,500 units of
new PCs, LDTs, and MDVs based on the average number of vehicles produced and delivered for
sale for the three previous consecutive model years, or if an independent low volume
manufacturer’s average California production volume exceeds 10,000 units of new PCs, LDTs,
and MDVs based on the average number of vehicles produced and delivered for sale for the three
previous consecutive model years, or if an intermediate volume manufacturer’s average
California production volume exceeds 60,000 units of new PCs, LDTs, and MDVs based on the
average number of vehicles produced and delivered for sale for the three previous consecutive
model years, the manufacturer shall no longer be treated as a small volume, independent low
volume, or intermediate volume manufacturer, as applicable, and shall comply with the ZEV
requirements for independent low volume, intermediate volume or large volume manufacturers,
as applicable, beginning with the sixth model year after the last of the three consecutive model
years. The lead time shall be four rather than six years where a manufacturer ceases to be a small
or intermediate volume manufacturer in the 2003 or subsequent years due to the aggregation
requirements in majority ownership situations, excepi that if the majority ownership in the
manufacturer was acquired prior to the 2001 model year, the manufacturer must comply with the
stepped-up ZEV requirements starting in the 2010 model year.

(B) Decreases in California Production Volume. 1If a manufacturer’s average
California production volume falls below 4,500, 10,000 or 60,000 units of new PCs, LDTs, and
MDVs, as applicable, based on the average number of vehicles produced and delivered for sale
for the three previous consecutive model years; the manufacturer shall be treated as a small
volume, independent low volume, or intermediate volume manufacturer, as applicable, and shall
be subject to the requirements for a small volume, independent iow volume, or intermediate
volume manufacturer beginning with the next model year. In determining small volume
manufacturer status, vehicles produced by one manufacturer and marketed in California by
another manufacturer under the other manufacturer’s nameplate shali be treated as part of the
California production volume of the sales of the marketing manufacturer.

(C)  Calculating California Production Volume in Change of Ownership Situations.
Where a manufacturer experiences a change in ownership in a particular model year, the change
will affect application of the aggregation requirements on the manufacturer starting with the next
model year. The manufacturer’s small or intermediate volume manufacturer status for the next
model year shall be based on the average California production volume in the three previous
consecutive model years of those manufacturers whose production volumes must be aggregated
for that next model year. For exampie, where a change of ownership during the 2004 model year
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results in a requirement that the production volume of Manufacturer A be aggregated with the
production volume of Manufacturer B, Manufacturer A’s status for the 2005 model year will be
based on the production volumes of Manufacturers A and B in the 2002-2004 model years.
Where the production volume of Manufacturer A must be aggregated with the production
volumes of Manufacturers B and C for the 2004 model year, and during that model year a change
in ownership eliminates the requirement that Manufacturer B’s production volume be aggregated
with Manufacturer A’s, Manufacturer A’s status for the 2005 model year will be based on the
production volumes of Manufacturers A and C in the 2002-2004 model years. In either case, the
lead time provisions in section 1962(b)(5)(A) and (B) will apply.

(c) Fartial ZEV Allowance Vehicles (PZEVs).

(1)  Introduction. This section 1962(c) sets forth the criteria for identifying vehicles
delivered for sale in California as PZEVs. A PZEV is a vehicle that cannot be certified as a ZEV
but qualifies for a PZEV allowance of at least 0.2.

(2)  Baseline PZEV Allowance. In order for a vehicle to be eligible to receive a PZEV
allowance, the manufacturer must demonstrate compliance with all of the following
requirements. A qualifying vehicle will receive a baseline PZEV allowance of 0.2.

(A) SULEV Standards. Certify the vehicle to the 150,000-mile SULEV
exhaust emission standards for PCs and LDTs in section 1961(a)(1) (for model years 2003
through 2006, existing SULEV intermediate in-use compliance standards shali apply to all
PZEVs). Bi-fuel, fuel-flexible and dual-fuel vehicles must certify to the applicable 150,000-mile
SULEV exhaust emission standards when operating on both fuels;

(B)  Evaporative Emissions. Certify the vehicle to the evaporative emission
standards in section 1976(b}1)(E) (“zero” evaporative emissions standards);

(C)  OBD. Certify that the vehicle will meet the applicable on-board diagnostic
requirements in section 1968.1 for 150,000 miles; and

(D)  Extended Warranty. Extend the performance and defects warranty period
set forth in sections 2037(b)(2) and 2038(b)(2) to 15 years or 150,000 miles, whichever occurs
ﬁISt:, H at-are-advanced-techaolosy RLEN sthe-tra Hon-battensmust-be-in gee
warranty-item- except that the time period is to be 10 vears for a zero emission energy storage
device used for traction power (such as a battery, an ultracapacitor, or a hydraulic, pneumatic and
hvdrogen storage device ) other than the device’s on-board diagnostic elements. '

(3)  Zero-Emission VMT PZEV Allowance.

(A)  Calculation of Zero Emission VMT Allowance. A vehicle that meets the
requirements of section 1962(c)(2) and has zero-emission vehicle miles traveled (“VMT™)
capability will generate an additional zero emission VMT PZEV allowance calculated as follows:
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Urban All-Electric Ringe .~ |  Zero-emission VMT Allowance
< 10 miles 0.0
10 miles to 420 90 miles (26 33.8 + [0.5 x Urban AER})/35
>120 90 miles 20225

The urban all-electric range shall be determined in accordance with section
E.3.(2)(a) of the “California Exhaust Emission Standards and Test Procedures for 2003 and
Subsequent Model Zero-Emission Vehicles, and 2001 and Subsequent Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,”
incorporated by reference in section 1962(h).

(B) Alternative Procedures. As an altemnative to determining the zero-
emission VMT allowance in accordance with the preceding section 1962(c){(3)(A), a
manufacturer may submit for Executive Officer approval an alternative procedure for
determining the zero-emission VMT potential of the vehicle as a percent of total VMT, along
with an engineering evaluation that adequately substantiates the zero-emission VMT
determination. For example, an alternative procedure may provide that a vehicle with zero-
emissions of one regulated pollutant (e.g. NOx) and not another (e.g. NMOG) will qualify for a
zero-emission VMT allowance of one-half that of a vehicle with zero emissions of all regulated
pollutant.

(C)  Additional Allowances for Qualifying HEVs. The Executive Officer shall
approve an additional 0.1 zero-emission VMT partial ZEV allowance for an HEV with an all-
electric range if the manafacturer demonstrates to the reasonable satisfaction of the Executive
Officer that the HEV is equipped with software and/or other strategies that would promote
maximum use of off-vehicle charging, and that the strategies employed are reasonably reliable
and tamper-proof.

(4)  PZEV Allowance for Advanced ZEV Componentry. A vehicle that meets the
requirements of section 1962(c)(2) but does not qualify for any zero-emission VMT PZEV
allowance under section 1962(c)(3) may qualify for an advanced componentry PZEV allowance
as provided in this section 1962(c)(4).

(A)  Use of High Pressure Gaseous Fuel or Hydrogen Storage System. A
vehicle equipped with a high pressure gaseous fuel storage system capable of refueling at 3600
pounds per square inch or more and operating exclusively on this gaseous fuel shall qualify for
an advanced componentry PZEV allowance of 0.1. A vehicle fueled exclusively by hydrogen
stored in a high pressure system capable of refucling at 3600 pounds per square inch or more, or
stored in nongaseous form, shall also qualify for an advanced componentry PZEV allowance of
81 0.2.
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(B)  Other Advanced @V .Componentry.

L Qualification for Allowance. A vehicle shall qualify for an additional
advanced componentry allowance of 0.4 in the 2003 through 2011 model vears, and 0.35 in the
2012 and subsequent model vears, if the manufacturer demonstrates to the reasonable satisfaction
of the Executive Officer that the vehicle is equipped with advanced ZEV componentry such as an
advanced battery integral to the operation of the vehicle power train or an electnc power tram
and guahﬁes under one ofthe two methods hsted below he-allowance-earped-by-a-—veh

a. The maximum system power output available from the electrical storage

device divided by the sum of the electrical storage device and the SAE net power of the heat
engine is greater than 13%: or 7 )

b. The maximum system power output available from the electrical storage
device divided by the sum of the electrical storage device and the SAE net power of the heat

engine is greater than 8% and the maximum power rating of the zero emission drive system is at
least 10 kilowatts.

2. Severability. In the event that one of the two methods in

section 1962(c)(4XB)1. is found invalid, the remainder of section 1962, including
section 1962(c)(4)XB)1., remains in full force and effect. In the event that both of the two

methods in section 1962(c}4)(B)1. are found invalid, the remainder of section 1962 without

section 1962(c)(4)}B)1. remains in full force and effect.
+ EO0-Reduction-Method: _
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VehicloGlass Class Average-CO;
CempactRC 96,533
Mudsize-PC 108,639
LargeC 11463
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(5)  PZEV Allowance for Low Fuel-Cycle Emissions. A vehicle that uses fuel(s) with
very low fuel-cycle emissions shall receive a PZEV allowance not to exceed 0:2 0.3 (0.15 in the
case of an HEV that uses for propulsion any fuel that does not have very low fuel-cycle

emissions). In order to receive the fucl-cycle PZEV allowance, a manufacturer must demonstrate
to the Executive Officer, using peer-reviewed studies or other relevant information, that NMOG
emissions associated with the fuel(s) used by the vehicle (on a grams/mile basis) are lower than
or equal to 0.01 grams/mile. Fuel-cycle emissions must be calculated based on near-term
production methods and infrastructure assumptions, and the uncertainty in the results must be
quantified. The fuel-cycle PZEV allowance is calculated according to the following formula:

PZEV Fuel Cycle Allowance = 8:2 0.3 x [(percent of VMT using fuel(s) meetmg the
requirements of the preceding paragraph) / 100]

A manufacturer’s demonstration to the Executive Officer that a vehicle qualifies for a fuel-cycle
PZEV allowance shall include test results and/or empirical data supporting the estimate of the
relative proportion of VMT while operating on fuel(s) with very low fuel-cycle emissions.

6) Combined ZEV Allowance.

(A} Calculation of Combined ZEV Allowance for a Vehicle. The combined
PZEV allowance for a qualifying vehicle in a particular model year is the sum of the PZEV
allowances listed in this section 1962(c)(6), multiplied by any PZEV introduction phase-in
multiplier or PZEV high efficiency multiplier listed in section 1962(c)(7) (if a 2002 through 2005
model-year PZEV qualifies for both multipliers listed in section 1962(c)(7), the product of the
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two multipliers is used as the PZEV multiplier), subject to the cap in section 1962(c}6)(B) for
2002 and sul ent model-vear vehicles.

) 1. Baseline PZEV Allowance. The baseline PZEV allowance of 0.2 for
vehicles meeting the criteria in section 1962(c)(2);

) 2. Zero-Emission VMT PZEV Allowance. The zero-emission VMT PZEV
allowance, if any, determined in accordance with section 1962(c)(3);

€3 3. Advanced Componentry PZEV Allowance. The advanced ZEV
componentry ZEV allowance, if any, determined in accordance with section 1962(c)4); and

@) 4. Fuel-Cycle Emissions PZEV Allowance. The fuel-cycle emissions ZEV
allowance, if any, determined in accordance with section 1962(c)(5).

(B) Cap for 2012 and Subsequent Model-Year Vehicles. The maximum value

of AT PZEV allowances a 2012 and subsequent model-vear vehicle may earn, including the
baseline PZEV allowance, is 3.0.

@) PZEV Multipliers.

(A)  PZEV Introduction Phase-In Multiplier. Each 2000 through 2005 model-
year PZEV that is produced and delivered for sale in California qualifies for a PZEV introduction
phase-in multiplier as follows:

MY 2000-2003 MY 2004 MY 2005
Multiplier 4.0 ' 20 1.33

€& (B)Introduction Phase-In Multiplier for PZEVs with->-10-Mile That Earn a
Zero Emission Range VMT Allowance. Each 2000 through 2011 mode! year PZEV with>10
mailes that earns a zero emission range VMT allowance under section 1962(ci3) and is produced

and delivered for sale in California qualifies for a phase-in multiplier as follows:

MY 2000-2007-2008 | MY 2608-2009-2011 |  MY-2046-2011
Multiplier 2.06.0 1.5 3.0 125

(d Qualification for ZEV Multipliers and Credits.
(1)  1996-1998 Model-Year ZEV Multipliers.

(A)  1996-1998 Model-Year ZEV Multiplier Based on Vehicle Range.
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1996-1998 model-year ZEVs shall quahfy for aZEV multlpher based on vehicle range as
follows:

. Vehicle Range (miles)
2EV Model Y Model Y,
Mutiphier | el Years el Year
: 1996 and 1997 1998
2 any 2100
3 >70 >130

Range shall be determined in accordance with section 9.f.(2)(a) of the “California Exhaust
Emission Standards and Test Procedures for 1988 Through 2000 Model Passenger Cars, Light-
Duty Trucks and Medium-Duty Vehicles,” incorporated by reference in section 1960.1(k).

(B)  1996-1998 Model-Year ZEV Multiplier Based on Specific Energy of
Battery. 1996-1998 model-year ZEVs shall qualify for a ZEV multiplier based on specific
energy of the battery as follows:

ZEV Multiplier Specific Energy of Battery (w-hr/kg)
2 any
3 >40

- (C)  Election of Multiplier. A 1996-1998 model-year ZEV may qualify for a
ZEV multiplier according to section 1962(d)(1)(A) or section 1962(d)(1)(B), but not both.

) 1999-2000 Model-Year ZEV Multiplier Calculation for Extended Electric Range
Vehicles. Each ZEV that is produced and delivered for sale in California in the 1999-2000 model
years and that has an extended electric range shall qualify for a ZEV multiplier as follows:

All-electric range | MY 1999-2000
100-175 6-10

ZEV multipliers under the above schedule will be determined by linear interpolation between the
values shown in the above schedule. Range shall be determined in accordance with Section
E.3.(2)(a) of the “California Exhaust Emission Standards and Test Procedures for 2003 and
Subsequent Model Zero-Emission Vehicles, and 2001 and Subsequent Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,”
incorporated by reference in section 1962(h). ZEVs that have a refueling time of less than

10 minutes and a range of 100 miles or more shall be counted as having unlimited all-electric
range, and shall consequently earn the maximum allowable ZEV multiplier for a specific model
year. ZEVs that have a range of 80 to 99 miles shall qualify for ZEV multipliers in the 1999-
2000 model years in accordance with the following equation:
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ZEV multipier = (6) x (AER equivalent to a 10 minute recharge/100) x 0.5.
(3)  ZEV Mulripliers for 2001-2002 and-Subseguent Model Years.

(A)  ZEV Phase-In Multiplier. Each 2001 $6-2005 and 2002 model-year ZEV
that is placed in service in California by April 15, 2003 qualifies for a ZEV phase-in multiplier as
follows: of 4.0. A 2001 to 2002 model-year ZEV that is placed in service in California after
April 15, 2003 eams credits in accordance with section 1962(d)(5) instead of section 1962(d)(3).

(C)B) ZEV Extended Electric Range Multiplier.

1. Basic Multiplier Schedule. Each 2001 and subsequent 2002 model-year
ZEV that is placed in service in California and that has an extended urban electric range qualifies
for a ZEV extended electric range multiplier as follows:

Urban All-Electric Range Multiplier

< 50 miles 1
> 50 miles to <275 miles (Urban AER-25)/25 -
> 275 miles 10

A NEYV is not eligible to eam a ZEV extended electric range multiplier. In determining ZEV
range multipliers, specialty eleetreehicles ZEVs may, upon Executive Officer approval, be
tested at the parameters used to determine the ZEV multipliers for the existing eleetie-vehicle
ZEV.

2. Fast refueling.

a. Full Fueling in 10 Minutes or Less. A 2008-and-earlier 2001-2002 model-
year ZEV with the demonstrated capability to accept fuel or electric charge until achieving at

45-Day Notice Version
Release Date: January 10, 2003

. Board Hezring: February 27, 2003 12



105

least 95% SOC or rated fuel capacity in 10 minutes or less when starting from all operationally
allowable SOC or fuel states is counted as having unlimited zero emission range and qualifies for
the maximum allowable ZEV extended electric range multiplier.

b. At Least 60-Mile Range in Less Than 10 Minutes. A 2008-and-eatlier
2001-2002 mode! year ZEV with the demonstrated capacity to accept fuel or electric charge
equivalent to at least 60 miles of UDDS range when starting from 20% SOC in iess than 10
minutes is counted as having 60 additional miles (up to a 275 mile maximum) of UDDS range in
the range multiplier determination in section 1962(d)(3)(C)1.

DY C\Combined ZEV Multiplier. Starting-with During the 2001-2002 model
years, the combined ZEV multiplier for each ZEV in a specific model year is the product of:

1. The ZEV phase-in multiplier if any as set forth in section 1962(d)(3)(A),
times

2. In the case of a NEV, the ZEV discount multiplier for NEVs if any as set
forth in section 1962(d)(3)}(B), times

3. The extended electric range multiplier if any as set forth in section
1962(d)(3)(C)-times.

(4) @)  Effect of ZEV Multipliers in the 1996-2002 Model Years. In calculating
the number of ZEVs produced and delivered for sale in California by a manufacturer in a the
1996-2002 model years and the ZEV credits from such vehicles, the number of ZEVs qualifying
for a particular ZEV multiplier shall be multiplied by the combined ZEV muitiplier.

(8) ZEV Credits for 2003 and Subsequent Model Years.

(A)  ZEV Tiers for Credit Calculations. Starting in the 2003 model year, ZEV

credits from a particular ZEV are based on the assignment of a given ZEV into one of the
following five ZEV tiers:
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ZEV Tier Common UDDS ZEV Fast Refueling Capabili
| Description | Range -

NEV -{ NEV No minimum N/A

Type 0 Utility EV <50 miles N/A

Typel City EV >= 50, <100 miles | N/A

Type I Full Function | >= 100 miles N/A

EV

Type I Fuel Cell EV | >= 100 miles Must be canable of replacing 95%
maximum rated energy capacity
in <= 10 minutes

A specialty ZEV may. upon Executive Officer approval, be categorized on the basis of the

existing ZEV from which it is modified.

(B) ZEV Credits for 2003 and subsequent model-vear ZEVs. A 2003 and

subsequent model-year ZEV, other than a NEV, earns 1 ZEV credit when it is produced and

delivered for sale in California. A 2003 and subsequent model-vear ZEV earns additional credits
based on the earliest model vear in which the ZEV is placed in service (not earlier than the

ZEV’s model year). The following table identifies the credits that a ZEV in each of the five ZEV

tiers will eam, including the credit not contingent on placement in service, if it is placed in

service in the specified model year or by March 31 afier the end of the specified model year.

Tier Model Year in Which ZEV is Placed in Service

2003 | 2004 | 2005 | 2006 | 2007 2008 2009 | 2010 | 2011 | 2012+
NEV 125 |0.625 [0.625 {0.15 {0.15 [0.15 {0.15 [0.15 [0.15 [0.15
Do) s fus | s s Jus |1 |1 1 |2
el s g fs oz oz |1 |2 |2 |2 |2
Twel [y [p [ (10 | {0 |3 |3 (2 |3
Twell |4 |20 (a0 (15 |15 [15 |4 |4 s |3
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VehicloCl Class D
SRR, ; Toctsevokial
model-yeas)
Subcompact PC Interior-velume
up-te-99-fi~3_and-not-a-City
Vehicle
CompactPC Intenorvolume
100-109-823
Midsize PC Interiervolume
1o--H9-H23
Large PC Interior-velume
. over120-fi~3
Swalt-Truck DT -
Medium-Truck EDT-2
Large Truck EDTF3-&4
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FVehiele-Class -
: 20622007

SubcempactPC 30:6

Compact PC 304

LargePC 25:6
Smal-Truck 250

Medium Truek 214 -
LargeTruck 132

45-Day Notice Version
Release Date: January 10, 2003

Board Hearing: February 27,2003 17

109




110

® In-Service Warranty Multiplier for 2001-2004 Model-Year ZEVs and PZEVs With

2 10 Mile Zero Emission Range. Except in the case of a NEV, an additional ZEV or PZEV
multiplier will be earned for the 2001 through 2014 2004 model years by a ZEV or a PZEV with
2 10 mile zero emission range whose zero-emission energy storage or conversion system is under
an original warranty from the vehicle manufacturer beyond three years of service and is
registered for operation on public roads in California. For the 2001 through 2007 model years, a
manufacturer will receive 0.1 times the ZEV credit eamed by the vehicle if it were leased or sold
new in that year, including multipliers, on a year-by-year basis beginning in the fourth year. For
the 2008 through 2011 model years, a manufacturer will receive 0.05 times the ZEV credit
earned by the vehicle if it were leased or sold new in that year, including multipliers, on a year-
by-year basis beginning in the fourth year. The warranty multiplier is reported and earned in the
year following each continuous year of service. ZEVs, other than NEVs, re-leased prior to
January 25, 2001 for a period beyond three years of service will eam an additional ZEV
multiplier of 0.1 times the ZEV credit earned by the vehicle if it were leased or sold new in that
year, including multipliers, for each additional year that they are in service and registered for
operation on public roads in California. Such vehicles are not required to have the zero emission
energy storage or conversion system under an original warranty from the vehicle manufacturer.

(2) Generation and Use of ZEV Credits; Calculation of Penalties

(1)  Introduction. A manufacturer that produces and delivers for sale in California
ZEVs or PZEV:s in a given model year exceeding the manufacturer’s ZEV requirement set forth
in section 1962(b) shall earn ZEV credits in accordance with this section 1962(g).

(2)  ZEV Credit Calculations.

(A) Credits from ZEVs. The amount of g/mi ZEV credits earned by 2
manufacturer in a given model year from ZEVs shall be expressed in units of g/mi NMOG, and
shall be equal to the number of credits from ZEVs produced and delivered for sale in California
that the manufacturer applies towards meeting the ZEV requirements for the model year
subtracted from the number of ZEVs produced and delivered for saie in California by the
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manufacturer in the model year and then multiplied by the NMOG fleet average requirement for
PCs and LDT1s for that model year. =~

(B)  Credits from PZEVs. The amount of g/mi ZEV credits from PZEVs
earned by a manufacturer in a given model year shall be expressed in units of g/mi NMOG, and
shall be equal to the total number of PZEVs produced and delivered for sale in California that the
manufacturer applies towards meeting its ZEV requirement for the model year subtracted from
the total number of PZEV allowances from PZEVs produced and delivered for sale in California
by the manufacturer in the model year and then multiplied by the NMOG fleet average
requirement for PCs and LDT1s for that model year.

(C)  Separate Credit Accounts. The number of credits from a manufacturer’s
[1] ZEVs, [ii] advanced technology PZEVs, and [iii] all other PZEVs shall each be maintained
separately.

(3)  ZEV Credits for MDVs and LDTs other than LDT1s. ZEVs and PZEVs classified
as MDVs or as LDTs other than LDT1s may be counted toward the ZEV requirement for PCs
and LDT1s, and included in the calculation of ZEV credits as specified in this section 1962(g) if
the manufacturer so designates.

(4)  ZEV Credits for Advanced Technology Demonstration Programs. A vehicle
placed in a California advanced technology demonstration program may earn ZEV credits even if
it is not “delivered for sale.” To earn such credits, the manufacturer must demonstrate to the
reasonable satisfaction of the Executive Officer that the vehicles will be regularly used in
applications appropriate to evaluate issues related to safety, infrastructure, fuel specifications or
public education. Such a vehicle is eligible to receive the same allowances and credits that it
would have earned if placed in service. To determine vehicle credit, the model-year designation
for a demonstration vehicle shall be consistent with the model-year designation for conventional
vehicles placed in the same timeframe.

(5 ZEV Credzts for Transportation Systems.

(A)  General. Inmodel years 2001 through 2007 2011, a ZEV, advanced
technology PZEV or PZEV placed as part of a transportation system may earn addittonal ZEV
credits, which may used in the same manner as other credits eamed by vehicles of that category,
except as provided in section (g)(5)(C) below. A NEV is not eligible to earn credit for
transportation systems. To earn such credits, the manufacturer must demonstrate to the
reasonable satisfaction of the Executive Officer that the vehicle will be used as a part of a project
that uses an innovative transportation system as described in section (g)(5)(B) below.

(B) Credits Earned. In order to earn additional credit under this section (g)(5),
a project must at a minimum demonstrate [i] shared use of ZEVs, AT PZEVs or PZEVs, and [ii]
the application of “intelligent” new technologies such as reservation management, card systems,
depot management, location management, charge billing and real-time wireless information
systems. If, in addition to factors {i] and [ii} above, a project alsc features linkage to transit, the
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project may receive further additional.credit.. For ZEVs only, not including NEVs, a project that
features linkage to transit, such as dedicated parking and charging facilities at transit stations, but
does not demonstrate shared use or the application of intelligent new technologies, may also
receive additional credit for linkage to transit. The maximum credit awarded per vehicle shall be
determined by the Executive Officer, based upon an application submitted by the manufacturer

and, if appropriate, the project manager. The maximum credit awarded shall not exceed the
following:

Type of Vehicle Shared Use, Intelligence Linkage to Transit

PZEV 2 1
Advanced Technology PZEV 4 2
ZEV 6 3

(C)  Cap on Use of Credits.

1. ZEVs. Credits earned or allocated by ZEVs pursnant to this section (g)(5),
not including all credits eamned by the vehicle itself, may be used to satisfy up to one-
tenth of a manufacturer’s ZEV obligation in any given model year.

2. AT PZEVs. Credits eamed or allocated by AT PZEVs pursuant to this
section (g)(5), not including all credits earned by the vehicle itself, may be used to satisfy
up to one-twentieth of a manufacturer’s ZEV obligation in any given model year, but may
only be used in the same manner as other credits eamned by vehicles of that category.

3. PZEVs. Credits earned or allocated by PZEVs pursuant to this section
(2)(5), not including all credits earned by the vehicle itself, may be used to satisfy up to
one-fiftieth of the manufacturer’s ZEV obligation in any given model year, but may only
be used in the same manmer as other credits earned by vehicles of that category.

(D)  Allocation of Credits. Credits shall be assigned by the Executive Officer
"~ to the project manager or, in the absence of a separate project manager, to the vehicle
manufacturers upon demonstration that a vehicle has been placed in a project. Credits
shall be allocated to vehicle manufacturers by the Executive Officer in accordance with a
recommendation submitted in writing by the project manager and signed by all
manufacturers participating in the project, and need not be allocated in direct proportion
to the number of vehicles placed.

(6)  Submittal of ZEV Credits. A manufacturer may meet the ZEV requirements in
any given model year by submitting to the Executive Officer a commensurate amount of g/mi
ZEV credits, consistent with section 1962(b). These credits may be earned previously by the
manufacturer or acquired from another manufacturer, except that beginning with the 2006 model
year credits earned from NEVs offered for sale or placed in service in model years 2001 through
2005 cannot be used to satisfy more than the following portion of axy program-categery-(ZEV;

AT-PZEV_PZEV) a manufacturer’s percentage ZEV obligation that may not be satisfied with
credits from AT PZEVs or PZEVs:
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2006 2007 and beyond
75% 50%

This limitation applies fo credits earned in model years 2001 through 2005 by the same
manufacturer or earned in model years 2001 through 2005 by another manufacturer and acquired.
The amount of g/mi ZEV credits required to be submitted shall be calculated according to the
criteria set forth in this section 1962(g).

(7)  Reguirement to Make Up a ZEV Deficit.

(A) General. A manufacturer that produces and delivers for sale in California
fewer ZEVs than required in a given model year shall make up the deficit by the end of the next
model year by submitting to the Executive Officer a commensurate amount of g/mi ZEV credits,
except that credits generated from PZEVs may be used to offset deficits for two model years. -
The amount of g/mi ZEV credits required to be submitted shall be calculated by [i] adding the
number of ZEVs produced and delivered for sale in California by the manufacturer for the model
year to the number of ZEV allowances from partial ZEV allowance vehicles produced and
delivered for sale in California by the manufacturer for the model year (for a large volume
manufacturer, not to exceed that permitted under section 1962(b}(2)), [ii] subtracting that total
from the number of ZEVs required fo be produced and delivered for sale in California by the
manufacturer for the mode] year, and [iii] multiplying the resulting value by the fleet average
requirements for PCs and LDT1s for the model year in which the deficit is incurred.

(8)  Penalty for Failure to Meet ZEV Requirements. Any manufacturer that fails to
produce and deliver for sale in California the required number of ZEVs or submit an appropriate
amount of g/mi ZEV credits and does not make up ZEV deficits within the specified time period
shall be subject to the Health and Safety Code section 43211 civil penalty applicable to a
manufacturer that sells a new motor vehicle that does not meet the applicable emission standards
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adopted by the state board. The cause of action shall be deemed to accrue when the ZEV deficits
are not balanced by the end of the specified time period. For the purposes of Health and Safety
Code section 43211, the number of vehicles not meeting the state board’s standards shall be
calculated according to the following equation, provided that the percentage of a large volume
manufacturer’s ZEV requirement for a given model year that may be satisfied with partial ZEV
allowance vehicles or ZEV credits from such vehicles may not exceed the percentages permitted
under section 1962(b)(2)(A):

(No. of ZEVs required to be produced and delivered for sale in California for the model
year) - (No. of ZEVs produced and delivered for sale in California for the model year) -
(No. of ZEV allowances from partial ZEV allowance vehicles produced and delivered for
sale in California for the model year) - [(Amount of ZEV credits submitted for the model
year) / (the fleet average requirement for PCs and LDT1s for the model-year)].

(h)  Test Procedures. The certification requirements and test procedures for
determining compliance with the this section 1962 are set forth in “California Exhaust Emission .
Standards and Test Procedures for 2003 and Subsequent Model Zero-Emission Vehicles, and
2001 and Subsequent Model Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck
and Medium-Duty Vehicle Classes,” adopted by the state board on August 5, 1999, and last
amended July-30,2002 [Insert date of amendments], which is incorporated herein by reference.

@) ZEV-Specific Definitions. The following definitions apply to this section 1962.

(1)  “Advanced technology PZEV™ or “AT PZEV™ means any PZEV with an
allowance greater than 0.2 before application of the PZEV early introduction phase-in multiplier
or the high efficiency multipiier.

(2)  “Battery electric vehicle” means any vehicle that operates solely by usc of a
battery or battery pack, or that is powered primarily through the use of an electric battery or
battery pack but uses a fiywheel or capacitor that stores energy produced by the electric motor or
through regenerative braking to assist in vehicle operation.

(3)  “Neighborhood electric vehicle” means a motor vehicle that meets the definition
of Low-Speed Vehicle either in section 385.5 of the Vehicle Code or in 49 CFR 571.500 (as it
existed on July 1, 2000), and is certified to zero-emission vehicle standards.

(4)  “Placed in service” means having been sold or leased to an end-user and notto a
dealer or other distribution chain entity, and having been individually registered for on-road use
by the California Department of Motor Vehicles.

(5)  “Specialty electric-vehicle ZEV” means a version of an existing electric-vehicle
ZEV that is designed for a commercial or governmental fleet application, and has the same
battery pack and chassis as the existing electrie-vehiele ZEV from which it is modified.

) Abbreviations. The following abbreviations are used in this section 1962:
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“AER” means all-electric range.
“BEV” means battery electnc vehlcle

“HEV” means hybnd-electnc vehlcle.

“HFEDS” means highway fuel economy driving cycle.

“LDT” means light-duty truck.

“LDT1” means a light-truck with a loaded vehicle weight of 0-3750 pounds.

“LDT2” means a “LEV II” light-duty truck with a loaded vehicle weight of 3751 pounds
to a gross vehicle weight of 8500 pounds, or a “LEV I” light-duty truck with a loaded
vehicle weight of 3751-5750 pounds.

“MDV” means medium-duty vehicle.

“Non-Methane Organic Gases” or “NMOG” means the total mass of oxygenated and non-
oxygenated hydrocarbon emissions.

“MY” means model year.

“NEV” means neighborhood electric vehicle.

“NOx” means oxides of nitrogen.

“PC” means passenger car.

“PZEV” means any vehicle that is delivered for sale in California and that qualifies for a
partial ZEV allowance of at least 0.2.

“SOC” means state of charge.

“SULEV” means super-uitra-low-emission-vehicle.

“UDDS” means urban dynamometer driving cycle.

“ULEV” means ultra-low emission vehicle.

“VMT” means vehicle miles traveled.

“ZEV” means zero-emission vehicle.

) everabzhg Each provision of this section is severable, and in the event that any
provision of this section is held to be mvahg, the remainder of this article remains in fitll force
and effect.

Note: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43104 and 43105, Health and Safety
Code. Reference: Sections 39002, 39003, 39667, 43000, 43009.5, 43013, 43018, 43100, 43101, 43101.5,
43102, 43104, 43105, 43106, 43107, 43204, and 43205.5, Health and Safety Code.

45-Day Notice Version
Release Date; January 10, 2003

Board Hearing: February 27, 2003 23




116




Initial Statement of Reasons ' ' s - 17
January 10, 2003 :

APPENDIX B: DESCRIPTION OF LITIGATION INVOLVING THE ZERO
EMISSION VEHICLE REGULATION

1. Central Valley Chrysler-Plymouth, Inc., DaimlerChrysler Corp., Frontier
Dodge, Inc., General Motors Corp., Hallowell Chevrolet Company, Inc., Keller
Motors, Inc., Kitahara Pontiac-GMC-Buick, Inc., Surroz Moftors, Inc., and Tom
Fields Motors, Inc. v. Michael P, Kenny. U.S. District Court for the Eastern
District of California ~ Fresno, Case No. F-02-05017. Original complaint filed
January 3, 2002.

The plaintiffs assert that the provisions in the ZEV regulation pertaining to AT
PZEVs that are gasoline hybrids are related to fuel economy standards and
accordingly are preempted by the Energy Policy and Conservation Act of 1975 ~
the law that directed the National Highway Traffic Safety Administration to
establish corporate average fuel economy (CAFE) standards. On June 11, 2002,
a federal district judge issued a preliminary injunction that prohibits the ARB's
Executive Officer from enforcing the 2001 ZEV Amendments with respect to the
sale of new motor vehicles in the 2003 or 2004 model years, pending final
resolution of the case. The judge issuing the preliminary injunction found that the
plaintiffs were likely to succeed in their preemption claim. He rejected arguments
that the optional nature of the AT PZEV provisions eliminated preemption
concems, because he found that disparities in costs among the various
compiiance options in effect required manufacturers to produce gasoline hybrids.
He enjoined enforcement of ali of the 2001 ZEV Amendments based on the
conclusion that the chalienged AT PZEV provisions likely were not severable
from the rest of the ZEV program. The ARB has appealed issuance of the
preliminary injunction to the U.S. Court of Appeals for the Ninth Circuit, which has
scheduled oral argument for the appeal on February 13, 2003. In the interim, the
preliminary injunction remains in effect.

Amendments to the complaint claim that the ARB is federally preempted from
enforcing the ZEV regulation as it existed prior to the 2001 amendments because
the previous set of amendments have not yet received a waiver of preemption
under section 209(a) of the federal Clean Air Act.

2. Liberty Motors, Inc., Lovegren Motor Co., Michael Cadillac, Inc., Sequoia
Chevrolet Corp., Sun Bop, Inc., DaimlerChrysler Corp., General Motors
Corporation, and Isuzu Motors, Limited v. California Air Resources Board and
Michael P. Kenny, Fresno County Superior Court, Case No. 02 CE CG00039.
Original complaint filed January 4, 2002.
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As most recently amended, the complaint identifies seven theories under which
the 2001 ZEV amendments are claimed to be partially or wholly invalid. One
allegation is that the amendments adding LDT2s to the base for the percentage
ZEV requirements was beyond the scope of the original hearing notice and could
not adopted without a new notice. There are also claims that the ARB did not
comply with the Califoria Environmental Quality Act (CEQA), that the ZEV
regulation is inconsistent with the ARB’s authorizing statutes, and that the Board
failed to make a rational cost-effectiveness determination. There are additional
claims challenging the Executive Officer’s denial of the petition for amendments
to the ZEV regulation filed by General Motors on January 23, 2001, the
lawfuiness of the ZEV regulation prior to the 2001 amendments, and the ARB'’s
authority to enforce the preexisting regulation. In July 2002, a preliminary
injunction was issued barring the Executive Officer from enforcing the ZEV
regulation as it existed before the 2001 Amendments. On December 19, 2002
the trial court denied the automakers’ motion for summary adjudication on claims
periaining to the 2001 Amendments and a trial court hearing on the merits is
expected after January 2003.

3. DaimlerChrysler Corporation and General Motors Corporation v. California Air
Resources Board and Michael P. Kenny, Fresno County Superior Court, Case
No. 02 CECG 04456. Filed December 11, 2002.

The plaintiffs challenge a November 21, 2002 guidance letter transmitted by the
ARB's Executive Officer to vehicle manufacturers. The letter responded to
inquiries on when 2002 MY NEVs would need to be placed in service in order to
qualify for the 2002 MY early introduction muttiplier — in case the federal
preliminary injunction was lifted or the issue became relevant in the context of
subsequent amendments to the ZEV regulation. The Executive Officer
interpreted the regulation as allowing a MY 2002 ZEV to receive the 4.0 muiltiplier
only if it is placed in service by the end of March 2003. Ata December 17
hearing, a Fresno County Superior Court judge announced he would issue a
temporary restraining order (TRO) temporarily prohibiting enforcement of the
March 31, 2003 deadline as established in the guidance letter. A preliminary
injunction hearing is scheduled for January 29, 2003.
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Description and Rationale for Staff’s Additional
Proposed Modifications to the
January 10, 2003 ZEV Regulatory Proposal
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1. INTRODUCTION

1.1 Purpose of This Document

On January 10, 2003 ARB staff released an |nitial Statement of Reasons
outlining proposed amendments to the California Zero Emission Vehicle (ZEV)
regulation. The amendments were intended to resolve issues that had been
raised in litigation and take into account the current status of zero emission and
near-zero emission vehicle development. The proposed amendments were
originally scheduled for public hearing on February 27, 2003; that hearing was
subsequently postponed to March 27, 2003.

Since release of the original proposal staff has received a significant amount of
public comment. in response to this input, staff has been working to refine and
augment the original proposal to better accomplish the original goals of the ZEV
program. This document outfines additional modifications developed by staff,
which will be considered by the Board along with the amendments originally
proposed by staff at the March 27 public hearing.

This document begins with a review of the ZEV program goals and
achievements. It then summarizes the major additional proposed modifications,
outlines the next steps in the regulatory process, and provides a description of
each proposed modification and its rationale. It concludes with a brief description
of the impact of the additional proposed modifications on vehicle production and
on air quality, and a summary of staff recommendations and remaining issues.

Please note that this document is a supplement to, rather than a replacement of,
the January 10, 2003 nitial Statement of Reasons. The modifications use as a
starting point the proposed regulatory amendments contained in the Initial
Statement of Reasons. Thus the modifications proposed here are modifications
to the January proposal, and any amendments originally proposed in January
that are not further discussed here should be viewed as continuing on as
originally proposed.

1.2 Program Goalis

The ZEV program has undergone tremendous change since its adoption in 1990.
Originally designed as a catalyst to stimulate the commercial introduction of zero-
emitting battery electric vehicles (EVs), the program has been amended several
times to recognize the state of technology development and incorporate the
significant advances in emission control technology. Each time the ZEV program
has been amended by the Board it has broadened fiexibility and expanded the
family of clean vehicle technologies. In 1998 and 2001, the program was
adjusted to take advantage of the development of extremely low emitting
technologies that, while not zero, provide meaningful and substantial air quality
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benefi{s. Throughout this process, the Board has not wavered from its
commitment to the ultimate goal of pure ZEV technology commercialization.
While the focus on pure ZEV commercialization remains, there has been much
debate and discussion on how to best ensure its success.

1.3 Program Achievements

Throughout the program’s history, the primary metric for measuring success has
been the number of pure ZEVs placed each year. The program has also,
however, pushed the development of extremely clean conventional and
advanced technology vehicles that are now achieving widespread
commercialization.

During the 1990’s, automaker research and deveiopment efforts focused on
battery EVs as the compliance pathway for meeting the requirements beginning
in 1998. Automakers developed prototypes and worked with battery developers
to produce the most efficient and best performing EVs possible. Local, state and
federal government provided resources to establish incentives and prepare the
market. The U.S. Department of Energy provided major funding in a
collaborative effort with industry to develop advanced batteries via the United
States Advanced Battery Consortium. The ZEV program was the key driver in
these efforts and responsible for the renewed efforts towards making a
commercially viable battery EV.

in 1996, the ARB signed memoranda of agreement (MOA) with the seven largest
automakers. The primary role of the MOAs was to ensure the placement of
nearly 2,000 vehicles using advanced batteries. Battery experts suggested that
this relatively smali but significant market was needed to ensure that baftery
developers had the necessary capital to bring the next generation of advanced
batteries to market. Such batteries were expected to overcome performance and
cost issues and lead to a viable commercial product.

In the context of demonstrating large numbers of state-of-the-art battery EVs and
providing the necessary investment in battery deveiopment, the MOAs were a
success. However, because the expected advances in battery development feill
short of expectations, the ensuing reluctance on the part of automakers to move
forward with a commercial market and place vehicles created the impression that
the MOAs were a failure.

During this time, improvements in a variety of areas including fuel control,
materials and electronics provided an opportunity for new emission reductions
from conventional vehicles. Thus, in 1998, the ARB developed a new emissions
standard, the super ultra low emission vehicle (SULEV). The certification
emission levels for the SULEV standard were based on the estimated power
plant emissions resulting from electric vehicle charging. This standard, coupled
with extended warranty and zero evaporative emissions to create a partial ZEV
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aliowance vehicle (PZEV), became an option in 1998 that automakers could use
to meet a large percentage of the ZEV requirement.

Likewise, the Advanced Technology PZEV (AT PZEV) category, adopted in
2001, not only reduces emissions like the PZEVs but advances ZEV technology
development and provides incentives for altemative fuels. The ZEV regulation
provides AT PZEV incentives that are specifically designed to further the
development and use of technologies and components that contribute to the
commercialization of pure ZEVs. Again, the introduction and volume
commercialization of AT PZEVs are a direct resuit of the ZEV program. These
vehicles will provide significant near-term environmental benefits, foster the
continued development of vehicle technologies and provide incentives for
alternative fuels.

To summarize, the ZEV program has been a success. The regulation has been
responsible for pushing the boundaries of ZEV technology, particularly battery
EVs. PZEVs are available for purchase today, with over 100,000 expected to be
sold in California this year. ZEV enabling technologies such as hybrid eiectric
vehicles (HEVs) have also been commercialized; three HEV models and
additional CNG models are currently offered for sale. ARB staff believes that
automakers will introduce additional AT PZEVs in the near future once certainty
in the regulations is provided.

While the program has pushed automotive emissions to zero and near-zero
levels and has resulted in the achieverments noted above, the technology needed
to cost-effectively meet the pure ZEV requirement in the near term has not yet
been commercialized. Recognition of this situation led the staff fo propose
additional amendments in the January 10, 2003 staff report and the further
madifications in this document.

14 Further Modifications Proposed

The staff proposal for amendments to the ZEV regulation released January 10,
2003 addressed litigation issues and reflected staff's thinking on the current state
of ZEV marketability relative to the percentage requirements. The 45-day public
comment period since the proposal’s release has been constructive. In light of
the comments received and as a result of further deliberation by staff, the
following additional modifications to the proposal are now recommended.

Early response to the January 10, 2003 proposal was mixed; while much focus
was placed on near term implications, a growing concern began o be expressed
about the feasibility of the out years of the program. Based on feedback from a
number of stakeholders regarding the credibility of the ZEV program in the long
term, ARB staff has concluded that the program requirements for pure ZEVs
contained in the January 10, 2003 proposal are overly optimistic, especially the
large increase required in the 2012 timeframe. Staff is concerned that if
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modifications are not made, the program credibility will suffer due to unrealistic
requirements, particularly in 2012 when a large increase is required but
considerable uncertainty exists regarding commercialization and production
volumes of ZEVs. The ZEV program’s 10-plus year history of regulatory
amendments dramatizes the need to address the credibility issue head-on in
order to move beyond preparation for and evaluation of the requirements and
into implementation and realization of air quality benefits of the program. As a
resuit, ARB staff is proposing modifications to the January 10, 2003 proposal that
more accurately reflect what staff believes is known today regarding the current
state of development and the steps that lie ahead for commerciaiization of ZEVs.
The goals of the proposed modifications are to:

¢ resolve litigation issues,

s begin implementation of the regulation as soon as possible,

» reduce criteria pollutant emission through increased introduction of PZEVs
and AT PZEVs,

¢ support development of ZEV technology through AT PZEVs,

» focus pure ZEV technology research, development and deployment steps
needed to achieve commercial success,

» assure that the program is reasonable, rational and feasible.

The proposed modifications are designed to:

+ [ncrease the near-term air quality benefits through the commercialization
of large numbers of PZEVs and AT PZEVs. The revised proposal
recognizes the benefits of these vehicles and provides an altemative
compliance path that will result in more AT PZEVs while industry invests in
pure ZEV technology research, development and deployment. Greater air
quality benefits will be realized under staff's proposal by ensuring
implementation and by roughly doubling the number of AT PZEVs
anticipated compared to the 2001 regulation;

» Focus fuel cell research, development and deployment efforts. The
program’s requirements for advancing technology must be realistic and
sensible. The number of pure ZEVs required under the altemative
compliance approach in the near term (2005-2G08) will ensure that
automakers are providing serious research and development efforts
toward the technology while not arbitrarily requiring higher volumes;

s Better reflect the uncertainty that exists regarding the pace of pure ZEV
development. Recognizing that staff cannot, at this time, credibly forecast
the volumes of vehicles appropriate for the next stage of pure ZEV
development, staff recommends that the Board establish a panel of
experts to periodically assess and report on technology advances. Based
on input from the Panel, the ARB may respond with percentage
requirements for commercialization as the technology becomes available.




127

Although the changes contemplafed are far-reaching and may be controversial,
they give the regulation a solid foundation for long-term success.

1.5 Review of the Regulatory Process

In preparation for a planned February 2003 Board hearing, staff developed a
proposal referred to as a “strawman” for discussion and deliberation at a public
workshop heid on December 5, 2002. The strawman was staff's initial effort at
addressing the issues raised by litigation and resolving the near-term
commercialization issues resulting from the state of zero emissions technology
development. Staff received considerable comment on the initial proposal both
at, and subsequent to, the workshop. These comments and input were
considered as staff worked to develop the proposal that was released to the
public on January 10, 2003 for a 45-day public comment period. The proposed
amendments were designed to push ZEV technology development in a series of
stages prior to full commercialization in 2012.

The staff proposal was released with the understanding that additional
amendments might be necessary to more fully meet the objectives of the ZEV
program. In addition, as discussed in Chapter 8 of the January 10, 2003 )nitial
Statement of Reasons, staff had identified seven additional open areas of
discussion that required evaluation during the 45-day comment period. In
response to these issues and continued input from stakeholders since issuance
of the hearing notice, ARB staff has developed additional suggested
modifications to the original proposal.

To ensure adequate time for stakeholder review and input, the ARB has
postponed the February 2003 hearing by one month. As a result, staff has had
additional time to more thoroughly analyze the impacts of the proposed
modifications and provide sufficient time for stakeholder review and comment on
the modifications prior to the Board hearing. This one-month delay also provides
additionai time for input and comments related to the Initial Statement of
Reasons released on January 10, 2003. The January 10, 2003 proposed
amendments remain available for public comment and for the Board’s
consideration in March.

Given the complex nature of the ZEV program, it is possible that the Board will
make additional modifications at the March 27, 2003, public hearing. The
proposed modifications contained in this document, if accepted by the Board,
and any changes made by the Board at the hearing would be included as part of
revised package released for supplemental public review and comment.
Interested parties would have 15 days to respond. The proposed amendments
would not become final until review and approval by the Office of Administrative
Law.
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2. PROPOSED ADDITIONAL MODIFICATIONS

The following section describes staff's proposed modifications to the proposed
amendments of January 10, 2003. Broadly, the areas covered include
establishment of an alternative compliance path, revision of credit categories,
further modification of the AT PZEV definition and a variety of clarifying and
corrective modifications. Appendix A contains the proposed regulatory language
with new modifications denoted by double underline and double strikeout.

2.1 Staff Proposal of an Alternative Compliance Strategy

This modified staff proposal includes an alternative compliance approach under
which manufacturers that meet a “floor” requirement for production of Type il
ZEVs in model years 2001-2008 would be allowed to use AT PZEV credit in the
gold category. Thus a large number of ZEV's would not be required in this
timeframe. Manufacturers would also retain the ability to achieve compliance
under the terms of the 2001 regulation. An Independent Expert Review Panel
would advise the Board as to the technical and market potential for
commercialization of pure ZEV technologies.

The following sections outline the rationale for this altemative approach and
describe its major features.

211 Rationale for Alfemative Approach
As noted above, the ZEV program sefrves a number of purposes:

¢ Advancing pure ZEV technology research, development and
‘deployment (the focus of the gold category),

« Supporting the development of pure ZEV technology through volume
production of ZEV-enabiing advanced technology vehicles (the silver
category), and

e Achieving significant criteria pollutant emission reductions (the silver
and bronze categories).

The proposed changes are intended to better achieve these fundamental goais.

With regard to advancing pure ZEV technology, staff has concluded that the
approach embodied in the existing regulation, which sets firm and ever-
increasing production requirements as a ramp towards commerciaiization, is
problematic given the current status of possible ZEV technoiogies. Battery
vehicles, while technically mature and well suited from a performance standpoint
for many applications, face severe cost challenges. As part of the 2000 ZEV
Program Biennial Review, staff assembled a Battery Technoiogy Advisory Panel
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(Panel) to review the performance, cost and availability of advanced batteries.
The Panel concluded that nickel metal hydride batteries for fuil function vehicles
would cost EV manufacturers between $9,500 and $13,000 in quantities of
10,000 to 20,000 packs per year, and approximately $7,000 to $9,000 at
production levels exceeding 100,000 packs per year. Based on these
assessments, in the Initial Statement of Reasons for the 2001 amendments staff
estimated the near term incremental cost for battery EVs at roughly $8,000 for a
City EV and $17,000 for a full function EV.

To provide an update on current status, in late 2002 the ARB contracted with a
battery expert and member of the 2000 Battery Technology Advisory Panel to
provide an evaluation of the progress in battery EV technology since the Panel's
work in 2000. The contractor relied in large part on information collected over the
last two years during the preparation of his report entitled The 2002 Advanced
Automotive Battery Industry Report — A Critical New Assessment of Automotive
Battery Trends. The conclusions of the preliminary update (a final report will be
available shortly) show that the cost and performance characteristics of
advanced batteries have not meaningfully changed since the 2000 report and as
a result the key findings of the Panel's report still hold true foday.

In addition, independent of cost issues, recent marketing experience indicates
that although there is a base demand from regulated electric utilities and EV
early adopters, the sustainable level of demand appears to be small at ieast in
the near term. Staff is aware of recent advances in battery performance, in
particular with regard to cycle life, and will continue to track such developments
and factor them in to its future consideration of program status. Battery EV
development will also be assessed by the Independent Expert Review Panel
described below. At present, however, any recent advances do not appear to
significantly alter the fundamentai cost equation.

Fuel cell vehicles are even more costly than battery EVs in their current stage of
development, and face additional technical and engineering challenges involving
durability, cold weather performance, and other factors. Manufacturers appear to
believe there is a business case for fuel cell development. Staff concurs that the
technology shows great promise and fuily expects fuel cell development to
proceed to commercialization. At present, however, the technology is not ready
for volume production.

Thus, additional development is needed before any pure ZEV technology, which
we refer to as “gold” in this report, will be ready for mass deployment. The pace
of future pure ZEV technical development or cost reduction, however, is difficult
to predict. Relatively modest near term vehicle improvements, such as those
needed to meet incrementally more stringent emission standards, follow a well-
understood path and in general have been achieved more quickiy and at less
cost than the original staff estimates. On the other hand, bringing a
fundamentally different technology such as battery electric or fuel cell vehicles to



130

market requires advancements on a number of fronts, and experience fo date
has shown that these developments do not necessarily proceed at the pace
predicted by staff. To the contrary, the 1996, 1998 and 2001 modifications to the
ZEV program all resulted from a mismatch between ambitious targets
established in the past and the reality of actual vehicle availability.

The rationale for maintaining an ambitious “ramp” has been that a firm goal, with
specific numbers of vehicles needed by specific dates, is necessary to provide
incentive for manufacturers to aggressively pursue the needed improvements.
Staff recognizes the technology-forcing virtues of this approach, and as noted
above, the ZEV program has been a clear success on that front. Not only has
there been enormous progress on zero and near-zero electric drive technologies,
but manufacturers have also been motivated to improve the emission
performance of conventional vehicles to levels thought impossible not long ago.

At the same time, in reviewing the history of the program it is clear that the
establishment of a firm ramp has not in itself been sufficient to result in
commercialization of pure zero technologies. Some interested parties argue that
this is due to a lack of commitment on the part of automakers, or lack of resolve
on the part of ARB. Staff is persuaded, however, that the pace of progress is
govemned in large part by technical, engineering, manufacturing and cost
challenges and not merely by the stringency of the regulatory requirement.

Meanwhile, rapid advances in PZEV (‘bronze”) and AT PZEV (“silver”)
development have resulted in widespread availability of extremely clean vehicles.
A number of models have been certified to date and more will be available in the
near future. Volume production of such vehicles will resuit in air quality
improvement and, in the case of AT PZEVs, will aiso build the manufacturing and
suppiier base for componentry that will eventually be used on pure ZEVSs.

Under these circumstances, staff believes that the best course of action is to take
full advantage of the near term possibilities afforded by PZEVs and AT PZEVs,
and adopt a stepwise approach towards pure ZEV commercialization that takes
into account progress over time. The alternative compliance method put forth in
this staff proposal is intended to maximize the air quality benefits afforded by
extremely clean vehicles available in showrooms today, and use an Independent
Expert Review Panel to help the Board keep the pure ZEV requirement aligned
with the status of technology development over time. Staff believes the Board
remains committed to the pursuit of ZEV commercialization for the simple. reason
that ZEVs will ultimately be necessary to meet health based air quality goals in
the future. '

The foliowing sections describe the major elements of the alternative compliance
approach.
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2.1.2 Compliance Under Terms of the 2001 Regulation Remains as an
Option .

Section 1962(b)(2)(A)

Large volume manufacturers that choose not {0 pursue the alternative
compliance approach discussed below wouid have the option to achieve
compliance under the terms and conditions of the 2001 regulation’s percentage
requirements. For exampie, a manufacturer could choose to satisfy its entire
ZEV obligation using banked credits, subject to the existing neighborhood electric
vehicle (NEV) cap limitation in the gold category. In all cases vehicles produced
in 2003 and later model years would eam credit accerding fo the credit values
defined in the most recent proposed modifications.

2.1.3 Minimum Floor Level for New Type Il ZEV Production
Section 1962(b)(2)(B)1.

In order to take advantage of the compliance flexibility option, it is proposed that
manufacturers produce Type Hl ZEVs (cumulative total over the 2001 through
2008 model years) sufficient to achieve a minimum floor credit level. These
credits must come solely from production of vehicles (transportation system
credit would not apply towards this calculation).

The minimum credit level that must be met with credits from Type lil ZEVs
produced in model years 2001 through 2008 is set at 1.09 percent of the
manufacturer's average annuat sales of PC and LDT1 vehicles over the 5 year
period from model years 1997 through 2001. The obligation would be assessed
against these past years in order to provide greater certainty as to the number of
vehicles to be produced. As part of this modification, in order to provide greater
certainty as to the number of vehicles to be produced, staff proposes that the
credit level for 2006-2008 Type ill ZEVs be increased from 15 to 40. This wili
provide for a uniform credit level throughout the 2001-2008 period. Staff had
previously proposed 40 credits through 2006. This change will extend the 40
credit level through 2008. (Section 1962 (d)}(5)(B))

Staff estimates that this minimum floor requirement, if met by all manufacturers,
would result in a cumulative total of roughly 250 Type Il ZEVs produced by the
large manufacturers over the 2001-2008 model years. Staff believes that this
number of Type Il ZEVs is sufficient to satisfy the need for small-scale
demonstration programs of fuel ceil vehicles. Small-scale demonstrations are
the next logical step in the path to commercialization of this technology.

ZEV credit earned by vehicles produced to satisfy the fioor obligation would
count towards compliance with a manufacturer's 10 percent obligation in the year
in which the vehicle is produced.
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Staff proposes that the regulation not contain a minimum Type It ZEV production
requirement for modei years 2009 and beyond. Staff believes that given the
uncertainty involving pure ZEV technology development, it is difficult to set
appropriate targets at this time. Rather, the Board would determine the program
structure for those years at a future regulatory hearing, based on input from an
independent Expert Review Panel as described below.

The presence or absence of a fixed long-term ZEV requirement fundamentally is
a poiicy issue because there is not sufficient technical information to make a
guantitative finding. Nonetheless, many commenters have stated that post-2009
goals are important, even if they must be revised in the future. Staff expects that
this issue will be discussed before the Board at its March 2003 hearing as noted
in the Remaining Issues discussion below.

214 Use.of AT PZEV Credits in the Gold Category
Section 1962(b)(2)(B)2.

Under the revised staff proposal, for model years 2005 through 2008
manufacturers that meet the minimum floor requirement for production of new
Type lil ZEVs would be allowed to use AT PZEV credit earmned by vehicles

(i.e. excluding transportation system credit) in the gold category. Manufacturers
could elect to use the base program or the altemative compliance strategy in any
model year, except that manufacturers that elect to use the alternative
compliance strategy but fail to ultimately meet the floor production requirement
for Type lil ZEVs would be required to demonstrate compliance under the base
2001 program for all model years 2005-2008. Conversely, manufacturers that
elect to use the base program initially but then meet the floor production
requirement prior to the end of model year 2008 would have the option to
retroactively take advantage of the altemnative compliance strategy for all model
years 2005-2008.

In model years 2009 and beyond, manufacturers would be able to use AT PZEV
credit in the gold category without regard to whether they used the base program
or the alternative compliance strategy for model years 2005-2008. Under the
revised staff proposal there would be no minimum Type 11l ZEV production
requirement needed in order to take advantage of the alternative compliance
strategy in model years 2009 and beyond. This approach would remain in force
until the Board took action to modify the program structure, based on input from
an Independent Expert Review Panei as discussed below.

2.1.5 Independent Expert Review Panel

Under staff's proposal, the alternative compliance approach would apply untii
modified by the Board. Staff suggests that at least three years prior to the 2009

10
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model year, the Board determine the appropriate regulatory approach for 2009
and beyond based in part on an assessment of the status of technology
development as of that time by an Independent Expert Review Panel.

The role and composition of the Independent Expert Review Panel would not be
specified in the regulation because it does not have regulatory powers. Instead,
the independent Expert Review Panel would provide input to the Board for
consideration but its findings would not bind the Board in any way.

Staff envisions that this Panel would consist of independent experts with the
skills and knowledge necessary to assess the status of ZEV commercialization.
The Panel members would need to be free of conflict of interest concerns and
would not have a direct economic interest in the technologies being assessed.
The Panel would provide a factual assessment of the status of technology and
the readiness.of various technologies for market and consumer acceptance, but
would not recommend specific compliance targets. The Panel’'s review would
include the status of all pure ZEV technologies, including battery EVs as well as
fuel cells,

2.2 Type Ill ZEVs Placed in a Section 177 ZEV State Applied to
Compliance in California

Section 1962(d)}(5)}(C)

Section 177 of the Clean Air Act allows other states to adopt California’s motor
vehicle emission standards. Auto manufacturers have expressed concern that
the ZEV program obligations in California are multiplied across other states that
have adopted California’s ZEV program. This is of particular concern when
considering requirements for the production of fuel cell vehicles, as the volumes
necessary to comply are challenging under the California program and even
more difficult when considering other states as well. For these reasons, staff is
proposing that Type Il ZEVs placed in any state that has adopted California’s
ZEV program be allowed to count towards California’s ZEV requirement.
Similarty, under identical programs adopted by Section 177 states, Type lif ZEVs
placed in California would have to count towards the ZEV requirement in those
other states.

2.3 Return to 2001 Regulation Percentage Requirements
Section 1962(b)(2){A)

As described in section 2.1.2 above, a manufacturer may choose to comply
under terms of the 2001 regulation. By doing s0, a manufacturer would have a
gold (ZEV) and silver (AT PZEV) category reguirement of 2 percent each,
increasing over time. In the January 2003 Staff Proposal the categories were
modified to be 1 percent gold and 3 percent silver, also increasing over time.
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Staff now proposes a return to the 2001 percentages. This modification is
proposed in order to maintain the basic features of the 2001 regulation for those
manufacturers that choose to achieve compliance based upon the 2001
regulatory structure.

This change does not affect manufacturers that take advantage of the altemnative
compliance method discussed in Section 2.1. Manufacturers using that method
have the ability to fulfill their entire gold obligation using AT PZEV credits, and as
a result the percentage limitation on the use of AT PZEV credits has no impact.

24 Allow Certain Early PZEV Placements to Earn AT PZEV Credit
Section 1962(bX2)(D)

Under the 2001 regulation manufacturers were required to demonstrate
compliance beginning with the 2003 model year. To address litigation issues, the
staff proposal would delay the onset of required compliance until the 2005 model
year. Because of the lead time involved in developing vehicles, however, some
manufacturers have already made plans that would allow them to offer PZEVs
during the 2003 and 2004 model years. Because these same manufacturers
generally would have the ability to take full advantage of the PZEV option in 2005
and subsequent model years using current production in each year, banked
PZEV credits would have little value and such manufacturers would have little
incentive under the January 2003 staff proposal to produce PZEVs during 2003
or 2004. Meanwhile, providing the extended wamranty needed to certify vehicles
as PZEVs imposes additional cost on manufacturers.

in order to capture the potential air quality benefit afforded by additional PZEV
production, and to provide early experience with such technologies, staff
proposes that an incentive be provided to encourage manufacturers to certify
2003 and 2004 vehicles as PZEVs. Specifically, staff recommends that credits
earned by “excess” PZEVs in the 2003 and 2004 model years be available for
use in the AT PZEV category in the 2005 and 2006 model years. By credits from
“excess” 2003 and 2004 PZEVs staff means credits from PZEV production above
the number of vehicles that would be required to take fuli advantage of the PZEV
option in each year, had the regulation been in effect. For example, ifa
manufacturer could use 500 credits under the PZEV option, staff recommends
that credits earned in excess of 500 in each year be available for use in the AT
PZEV category in model years 2005 or 2006.

Staff notes that under the optional compliance provisions in the suggested
modifications, banked AT PZEV credit can be used in the gold category.
Therefore the modifications already provide an incentive for early AT PZEV
production, and thus staff believes that no additional change is needed.
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2.5 Reintroduce NEV Cap in Silver Category, But Delay Until 2009
Section 1962(g)(6) |

The 2001 amendments established a cap on the use of credits banked from
model year 2001-2005 NEVs. Beginning in model year 2006 manufacturers
could satisfy no more than 75 percent of any program category (gold, silver,
bronze) using banked NEV credits. The maximum allowable use of banked NEV
credits decreased to 50 percent in any program category for the 2007 and later
model years.

The January 2003 staff proposal removed the NEV cap from the silver and
bronze categories. The rationale for this change was to provide greater lead time
and additional flexibility for manufacturers to take advantage of the AT PZEV and
PZEV options. The cap was retained in the gold category to ensure that
manufacturers would need to meet some minimum poition of the gold category
using credits from vehicles other than NEVs.

As part of the additional proposed modifications outlined in this document, staff
proposes a modification reinstating a NEV cap in the silver category, but delaying
the imposition of the cap until 2009. Thus under the modifications manufacturers
could satisfy no more than 75 percent of the AT PZEV category using banked
NEYV credits in the 2009 model year, with the percentage decreasing to 50
percent in 2010 and subsequent years. Staff proposes this change in order to
ensure some minimum level of AT PZEV production in 2009 and [ater years
without regard to the availability of NEV credits, while providing iead time and
flexibility in the years prior to 2009 for manufacturers that may not have sufficient
AT PZEV products available in that timeframe.

As a result of this change, manufacturers choosing the alternative compliance
path would not be subject to any NEV cap prior to the 2009 model year. Through
the 2008 model year such manufacturers could meet their gold obligation using
any combination of new gold vehicles, banked gold credits, new silver vehicles,
or banked silver credits. The cap on the use of banked NEV credits in the silver
category would take effect in 2009 and subsequent model years.

2.6 Modifications to the AT PZEV Determination

2.6.1 Minimum Requirements for Advanced Componentry Credit
Section 1962(c)(4)(B)(1)

Staff proposes modifications to the criteria for determining if a hybrid electric
vehicle (HEV) eams advanced componentry credit. The specific proposed

criteria are set forth in Table 2.1 below. In brief, staff proposes a three-tier
system:
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« Low voitage, low power HEV (< 60 voits, minimum 4 kW motor power)
« High voltage, HEV (> 60 volts, minimum 10 kW motor power)
+ High voltage, high power HEV (> 60 volts, minimum 50 kW motor power)

Staff's modified proposal retains the use of a maximum power rating for the
electric drive system, but eliminates the use of “peak power ratio” as a criterion
for advanced componentry qualification. Staff proposes the use of voltage level
and rated peak power as criteria for AT PZEV credit qualification, along with
traction drive boaost, regenerative braking, and idle start/stop. These
modifications are proposed because it is believed that HEVs equipped with high-
voltage electric drive systems better advance the technology and manufacturing
base for ZEVs. In order to meet the high power propulsion demands of light duty
ZEVs, high voltage systems will be necessary in order to avoid excessive energy
losses at impractical current levels. Staff therefore recommends that high
voltage should also be a qualifier for AT PZEV advanced componentry credit.
Staff proposes the establishment of three levels of credit incentive for HEVs. The
first and mildest is described as a low voltage HEV. The second level is a high
voltage HEV and the third is a high voltage, high power HEV. Each fevel of credit
rewards ZEV enabling technology and increasing credit is awarded with
increasing applicability to ZEVs.

Level 1 I_.ow-Voltage_Low—Power HEV AT PZEV Credit

Low Voltage HEVs are described in Table 2.1 as having system voltage less than
60 volts and a motor size of at least 4 kilowatts. Staff proposes that Low-Voltage
HEVs not receive an additional advanced componentry credit but also proposes
that the base 0.2 PZEV credit eamed by such vehicles be available for use in the
AT PZEV category through model-year 2008. These vehicles advance electric
drive technology to the extent that they might be applicabie in selected low power
ZEV applications, and they help develop consumer recognition of HEV
technology. These systems are expected to become commonplace in standard
automobiles and reach technical maturity much more rapidly than the more
challenging high-voltage systems. For this reason, staff beiieves that credit
eamed by low voltage systems should not be eligible for use in the AT PZEV
category after model year 2008.

Level 2 High-Voltage HEV Advanced Componentry Credit

High Voltage HEVs are described in Table 2.1 as having system voltage greater
than 60 volts and motor size of at least 10 KW. Staff proposes that the Board
allow 0.4 credits for such HEVSs for advanced componentry. Staff anticipates that
in the 2012 and later timeframe, high-voltage 10+ kW systems may also become
commonplace, and their benefit towards the promotion of ZEVs will diminish as
volumes grow. Staff therefore proposes that the advanced componentry credit
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for these systems be reduced in stages, first in 2012, and then again 2015 (See
Table 2.1). ' :

Level 3 High Voltage High Power HEV Advanced Compo_nentrv Credit

High Voltage, High Power HEVs are described in Table 2.1 as having system
voltage greater than 60 volts and motor size of at least 50 kW, Staff proposes
that the Board allow 0.5 credits for such HEVs for advanced componentry. Staff
believes at this motor size, aithough the ratio of motor power to total drive system
power may be quite low for selected vehicles with large engines, some hybrid
electric vehicle motors may have sufficiently high power ratings to meet or
exceed the power requirements for small ZEVs. For hybrid electric vehicles that
are equipped with multiple motors, staff intends that the sum of these individual
drive system motors rated peak powers must exceed 50 kW in order to eamn the
additional high power credit.

Credit Caiculation for Grid HEVs

Grid rechargeable hybrid electric vehicles face substantial developmental
challenges but also offer significant advantages over other AT PZEVs because of
their ability to recharge directly from the electric supply grid and operate as “part-
time” ZEVs. The revised staff proposal further increases credit levels for such
vehicles beyond the levels outlined in the January 2003 staff proposal. Staff
believes that under the revised proposal this class of vehicle is adequately
encouraged through the various categories of AT PZEV credit in combination
with a high phase-in muitiplier that extends to 2011. High voltage grid HEVs are
expected to exceed the criteria for high-voltage, high-power advanced
componentry and will therefore be eligible to receive the maximum advanced
componentry credit, along with a variable zero emission range and iow fuel cycle
emission credit. Although they have not vet been introduced in the marketplace,
staff believes that grid HEVs should eam high credits through 2011 in order to
encourage automakers to consider the potential benefits of this class of hybrids.
Staff also believes that there is a potential synergy with fuel cell vehicles, and
that grid rechargeable hybrids with fuel cell engines might someday offer
performance that exceeds that of conventional fuel ceil vehicles.

Credit Calculation for Hydrogen ICE Vehicles

Hydrogen internal combustion engine (ICE) vehicles likewise face significant
challenges, in this case due more to infrastructure needs rather than to the
vehicles themselves. Hydrogen ICE vehicles have been shown to be
extraordinarily clean even without after-treatment and they offer the potential for
significant air quality benefits, Widespread deployment of hydrogen ICE vehicles
also will promote the development of hydrogen infrastructure that wiil help pave
the way for eventual commercialization of zero emitting hydrogen fuel cells. For
all of these reasons, staff believes that the ZEV program incentive structure
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should encourage hydrogen ICE vehicles, and as is shown in Table 2.2 below,
such vehicles would earn high levels of credit under the proposed credit-

structure.
: Table 2.1
Hybrid Electric Vehicle Advanced Componentry Requirements and Credit
Level 1 Level 2 Level 3
Low-Voltage High-Voltage High-Voltage
HEV HEV High-Power
HEV
Traction Drive System < 60 Volts >= 60 Volts >= 60 Volts
Voltage
Eiectric Drive System >= 4 kW >=10 kW >= 50 kW
Peak Power Output .
Traction Drive Boost Yes Yes Yes
Regenerative Braking Yes Yes Yes
Idle Start/ Stop Yes Yes Yes
10 year/ 150k mile Yes Yes Yes
Battery Warranty
PZEV Status AT PZEV AT PZEV AT PZEV
(2005-2008
Base Credit only)
0.2 0.2 0.2

Maximum Advanced
Componentry Credit:

MY 2005-2011 0.0 0.4 0.5

MY 2012-2014 0.0 0.35 0.45

MY 2015+ 0.0 0.25 0.35
Total Credit 0.2 0.6 to 0.45 0.7 to 0.55

2.6.2 Hybrid Electric Vehicle Energy Storage Device Warranty

Requirement

Section 1862(c)2)(D)

Low Voltage HEVs certified as AT PZEVs would be subject to the PZEV
extended warranty requirement. HEV batteries and/or capacitors that provide
traction power and absorb regenerative braking energy would then be subject to
the HEV energy storage 10 year, 150,000 mile warranty requirement.
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In the January 10, 2003 staff proposal, the regulatory language used for the
proposed modifications to the battery warranty was ambiguous. Staff did not
intend to imply that the On-Board Diagnostic (OBD) elements of the energy
storage system could be exempted from the extended warranty provisions. Staff
proposes that the Board clarify the reguiatory text so that energy storage OBD
monitoring systems are outside of the warranty coverage limitations and must
continue to operate as required by OBD regulations. Reference to hydraulic or
pneumatic systems would also be eliminated.

2.6.3 Limit on Maximum Zero-Emission VMT Credit Alternative
Procedure

Section 1962(c)(3)(B)

The January 10, 2003 proposal, as was the case with prior versions of the
regulation, allows additional credit for vehicles (such as grid connect HEVs) that
operate part of the time in zero emission mode. The credit earmed is based on
the zero emission range of the vehicle. The reguiatory language provides an
alternative procedure under which a vehicle that has zero emissions of one but
not all pollutants (e.g. a reformer fuel cell or hydrogen ICE) also can eamn credit
under this provision of up to one-half that of a vehicle with zero emissions of all
regulated poliutanis. Because vehicles that qualify for this alternative procedure
are likely to reach the maximum range specified in the regulation, staff proposes
a simplification of the alternative by removing the reference to ZEV range and
incorporating a maximum credit cap of 1.5.

2.6.4 AT PZEVs Qualifying for Both Zero Emission Range and Advanced
Componentry Credit

Section 1962(c)(4)

Staff proposes that AT PZEVs qualifying for both the Zero Emission vehicle miles
traveled (VMT) credit and the advanced ZEV componentry credit be allowed to
make use of both credits. Staff believes that the combined use of both features
is of further benefit and should therefore be rewarded. This would allow, for
example, a hydrogen internal combustion engine vehicle that is also equipped
with a high voltage hybrid electric drive system, or an Indirect Methanal FCV, to
be rewarded for both zero emission VMT and advanced componentry features.
Table 2.2 lists example credit values for a variety of AT PZEVs to illustrate the
application of this proposal.
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2.6.5 Use of High Pressure Gaseous Fuel or Hydrogen Storage System
Section 1962(c)}(4)(A)

In the January 10, 2003 proposal the regulatory language regarding hydrogen
storage was unclear. Staff did not intend that hydrogen fueled high-pressure
gaseous vehicles receive both the 0.1 credit for gaseous storage and the 0.2
credit for exclusive fueling on hydrogen. Therefore, staff proposes modification
of this language to indicate that these are alternative, not additive, credits.
However, staff also recognizes the considerable technical challenges associated
with on-vehicle storage of gaseous and hydrogen fuels and proposes that the
advanced componentry credit for these storage systems be increased to 0.2 for
CNG and 0.3 for hydrogen. Staff proposes a further modification that will allow
dual fuel CNG-hydrogen vehicles to earn the higher 0.3 hydrogen storage
advanced componentry credit if these vehicles are capable of operating
exclusively on 100% hydrogen. The existing regulation language unnecessarily
restricts this credit to vehicles fueled exclusively by hydrogen. This change is
proposed in order to reward vehicles that are equipped with hydrogen-capable
storage systems that advance the technology and manufacturing capability for
hydrogen systems whether or not they are fueled on hydrogen 100% of the time.

2.6.6 Application of Early Introduction Multiplier and Zero Emission
Range Multiplier

Section 1962(c)(7XB)

Staff proposes a modification making it clear that the Early Introduction Multiplier
and the Zero Emission Range Multiplier are not to be combined. The Zero
Emission Range Muitiplier was a modified phase-in multiplier and was intended
as an alternative to the-standard PZEV introduction phase-in multiplier. These
multipliers were introduced in order to accelerate the development and
deployment of PZEVs and to recognize that a subset of AT PZEVs, those
eaming zero emission range credit, would not be ready for market introduction
for several more years. The phase-in multiplier for PZEVs that earn a zero
emission VMT credit was developed as a substitute for the default PZEV phase-
in multiplier, so staff proposes that this point be clarified to expressly allow
PZEVs to make use of only one multiplier instead of both.
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2.6.7 Combined AT PZEV Credit Examples
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The following table provides examples of proposed credits for a variety of AT
PZEV types with the proposed changes. These examples are for illustration
purposes only and are, in some cases, dependent on a successful application to
the Executive Officer for credits on particular vehicle configurations. It is entirely
possibie that different manufacturers’ vehicles of the same generai type may
eam.different AT PZEV credit.

Table 2.2
2005-2011 ATPZEV Credit Determination
(without muiltipliers)

Zero Base Zero Zero Advanced L ow Fuel Totai
Emission| Credit | Emission | Emission | Componentry Cycle Credit
Range Range Range Credit Emission
Credit Credit Credit
Miles Zero Zero |Tanks| High Without
Emissions|Emissions Voltage Early Intro
for single } for alt Multipfiers
pollutant | poliutants
Low Voltage HEV 0 0.2 0 0.2
[High Voltage HEV 0 0.2 0.4 0.6
High Voltage, High Power HEV 0 0.2 0.5 0.7
Compressed Natural Gas 0 0.2 0.2 0.3 0.7
Vehicle
Compressed Natural Gas Hybrid 0 0.2 0.2 04 0.3 1.1
Electric Vehicle (10 kW)
Hydrogen Internal Combustion 0 0.2 1.5 0.3 0.3 23
Engine Vehicie
Indirect Methanol Fuel Cell o 0.2 1.5 0.5 0.3 25
Vehicle
Grid Hybrid with 20 miles electric 20 02 1.25 0.5 0.12 2.1
Range
Grid Hybrid with 30 miles electric 30 0.2 1.40 0.5 0.15 23
Range
Grid Hybrid with 60 mies electric 60 0.2 1.82 0.5 0.15 27
Range
Hydrogen Intemal Combustion 0 0.2 1.5 0.3 0.4 0.3 27
Engine Hybrid Electric Vehicle
10 kW
Compressed Natural Gas Hybrid 20 0.2 1.25 02 0.5 0.3 2.5
Electric Vehicle with 20 Miles
Electric Range

Figure 2.1 below shows the credit levels for selected vehicle types over time,

taking into account the applicable early introduction multipliers.

19




142

- Figure 21
AT PZEV Credit
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2.7 “Placed In Service” Requirement

Section 1962(d)(3)(A) and 1962 (d)(5)XB)

In the past year there have been discussions regarding the date by which a
vehicle must be placed in service in order to eam the early introduction multiplier
provided in section 1962(d)(3)(A) of the ZEV regulation. In order to address
these issues, on November 21, 2002, the Executive Officer issued a letter to
affected vehicie manufacturers informing them that eariy introduction credits
would be available though March 31, 2003 with a similar “sell though “ period for
the remainder of the early introduction credits. On December 24, 2002, ina
lawsuit filed by DaimlerChrysler and General Motors a Fresno County judge
issued a temporary restraining order enjoining ARB from |mplernent|ng the
provisions of the November advisory.

To provide regulatory certainty and clarification on this issue, the staff proposes a
modification providing that a 2001-2002 model year ZEV qualifies for the early
introduction multiplier if placed in service by September 30, 2003. Staff proposes
that for 2003 and subsequent model years ZEVs, a vehicle be considered
“placed in service” if placed in service in California by June 30 following the
applicable model year. Staff believes this is appropriate in light of the challenges
faced in placing ZEVs and the expectations of manufacturers regarding the
application of the regulation.
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2.8 Reporting Requiremeﬁt
Section D.3 California Exhaust Emission Standards and Test Procedures

Staff proposes that the Board clarify the tracking and verification of credits
eamed and transferred by manufacturers subject to the ZEV requirement. Staff
proposes that each manufacturer submit a report at least annually, by May 1 of
the calendar year following the close of the model year, to the Executive Officer.
The report will include necessary delivery and ptacement data of all vehicles
generating ZEV credits or allowances, and all transfers and acquisitions of ZEV
credits. The manufacturer may update the report by September 1 to cover
activities occurring between April 1 and June 30. This proposed amendment
would be incorporated by reference in the “California Exhaust Emission
Standards and Test Procedures for 2003 and Subsequent Model ZEVs, and
2001 and Subsequent Model Hybrid Electric Vehicles, in the Passenger Car,
Light-Duty Truck and Medium-Duty Vehicle Classes.”

2.9 Specialty Vehicles
Section 1962(d}{(5)A)

Under the 2001 amendments, specialty vehicles are those with the same
platforms, battery, and drivelines as existing ZEV platforms. In order to better
address specialty vehicles that may not be identical to existing ZEVs, staff
proposes that manufacturers be allowed fo request additional credit for specialty
vehicles that are optimized for a particular function which conflicts with
optimization for maximum vehicle range. The basis for approval of such an
application would be the componeniry equivalence or air quality benefit
demonstrated by the specialty vehicle. For example, a medium duty urban
delivery van may be equipped with a battery pack that has higher energy storage
capacity than other Type |l battery electric vehicles, but may not achieve the
range minimum that a Type ll passenger car or light-duty truck would achieve.
Under the staff proposal, manufacturers that obtain Executive Officer approval
may promote the specialty vehicle to the next highest range-based ZEV Type, for
example, from Type 0 (utility EV) to Type | (City EV).

2.10 Clarification of In-Service Warranty Credit

Section 1962(f)

Under the 2001 amendments vehicles on the road beyond three years of service
and meeting certain other conditions earned additional credit for each year of
continued operation through the 2011 model year. In the January 2003 Staff

Proposal, staff intended to propose limiting the granting of such additional credit
to vehicles originally placed in service prior to the 2005 model year. The
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proposed regulatory language did not clearly capture this intent, and could be
read {o terminate the award of any additional credit as of the 2005 model year,
even for vehicles placed prior o that time. Staff proposes modifications to the
regulatory language to accomplish the intent of the 2001 amendments.

211 Advanced Technology Demonstration Vehicle Credits
Section 1962(g)(4)

Demonstration vehicles by their nature are moved from location to location
between states and countries. Staff proposes a modification providing that for a
ZEV to qualify for credit under the advanced technology demonstration provision,
vehicles must be located in California the majority of the time. The proposed
amendments would clarify that to qualify for these credits, the application to the
Executive Officer must demonstrate that an advanced technology demonstration
vehicle will be in California (or, in the case of a Type Il ZEV, cumulatively in
California or a “Section 177" state) at least 50 percent of the time during its first
year of placement.

212 Other Miscellaneous Clarifications
For clarification purposes other miscelianeous proposed modifications include:

+» NEVs are not eligible for advanced technology demonstration program
credits, Section 1962(g)4)

e ZEV credits may be acquired from third parties in addition to vehicle
manufacturers, Section 1962(g)(6)

¢ Removal of inadvertent remaining references to the high efficiency
multiplier. Section 1962(c)(6)A) and (i)(1)

o Optional credit multiplier based on vehicle range or battery specific energy
for medel-year 1999 ZEVs. Section 1962 (d)(2)

+ Added definitions for “regenerative braking” and “T' ype 0 LIt ZEV”
Section 1962 (i)
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3. IMPACTS OF THE PROPOSED MODIFICATIONS

3.1 Impacts on Vehicle Production

The additional modifications proposed in this document would affect the number
of vehicles needed to comply in several ways.

3.11 Providing Increased Advanced Componentry Credtt For High
Voltage-High Power HEVs

Under the revised staff proposal, HEVs with a motor power greater than 50 kW
would earn an advanced componentry credit of 0.5, decreasing in future years
(Vehicle fotal credit = 0.2 PZEV + 0.5 Advanced Componentry credit = 0.7). This
compares to a maximum advanced componentry credit of 0.4 under the January
2003 staff proposal. To the extent that manufacturers build such high power
vehicles, fewer would be needed to meet their compliance target. If all
manufacturers built 0.7 credit vehicles, the number of vehicles needed to fill the
gold and silver categories would decrease by about 17 percent.

3.1.2 Providing AT PZEV Credit for Low-Voltage Low-Power HEVs
Under the revised staff proposal, credits earned by low-voltage HEVs could be
used in the AT PZEV category through model year 2008. Such vehicles would
eam a credit of 0.2, as compared 10 0.6 or 0.7 for high voltage HEVs. To the
extent that manufacturers used low-voltage vehicles to satisfy the AT PZEV
option, the number of vehicles silver needed would increase. If all manufacturers
used 0.2 credit vehicles instead of 0.6 credit vehicles, the number of vehicles
needed would triple. This change would have no effect in model years 2008 and
beyond because credit eamed by such vehicles could oniy be used in the PZEV
category at that point.

3.13 Decreasing Advanced Componentry Credit in 2015 and Beyond
Under the 2001 amendments and the January staff proposal, the credit earned
by HEVs decreases in model year 2012. The additional modifications proposed
in this document would further decrease the credit levels in model year 2015.
The resulting credit levels are shown below.

Vehicle Type 2003-2011 Credit | 2012-2014 Credit | 2015+ Credit
High Voltage 0.6 0.55 0.45
High Voitage, 0.7 0.65 0.55
High Power

The credit decreases in 2015 and beyond would increase the number of vehicles
required in those years by approximately 20 percent.
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3.1.4  Alternative Compliance Option

Under the revised staff proposal, manufacturers have the option to build a
demonstration-level number of Type lil ZEVs in model years 2001-2008 and
thereby take advantage of the alternative compliance option. The effect of this
change is complex. For manufacturers with significant numbers of banked
credits, the alternative compliance option would actually result in a larger number
of ZEVs being produced (because manufacturers need to produce new vehicles
rather than rely solely on banked credits). For manufacturers without banked
credits, the alternative compliance option would result in a smaller number of
ZEVs being required than under the 2001 regulation.

3.1.5 Future Modification by Board

Under the revised staff proposal the gold requirement for 2009 and beyond would
be set by the Board based on input from an Independent Expert Review Panel.
Therefore the effect of the revised staff proposal on the number of ZEVs required
in 2009 and beyond cannot be determined at this time.

3.1.6  Possible Change to Use of Banked Credits

One other potential impact of the revised staff proposal involves manufacturer
use of banked credits. Manufacturers that take advantage of the alitemnative
compliance option under the revised staff proposal would have a reduced need
for banked gold credits in the near term. (Banked credits cannot be used to
satisfy the minimum floor production requirement, and the remainder.of the gold
obligation could be met with AT PZEV credits). Manufacturers in this situation
may decide to use a greater number of banked gold credits in the AT PZEV
category, rather than retaining them for future use in the gold category. To the
extent that this occurred, it would reduce the number of AT PZEVs produced in
the early years. Staff has reviewed the availability of banked credits and roughly
estimates that the number of credits available would be sufficient to completely
offset AT PZEV production for slightly more than two years, assuming trading
across manufacturers and that all manufacturers took this course.

3.1.7 Net Effect

in general, staff expects that under the revised staff proposal the number of pure
ZEVs would decrease and the number of AT PZEVs would increase as
compared to the January 2003 staff proposal. It'is not possible to more precisely
estimate the net effect of the proposed modifications due to the number of
variables involved, the different capabilities and strategies of each manufacturer,
and the likefihood of future changes by the Board based upon input from the
independent Expert Review Panel.
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In order to provide a rough estimate of the potential effect of the additional
proposed modifications on air quality, however, staff has developed a model
scenario. Under this scenario, all manufacturers take advantage of the
alternative compliance option for model years 2001 through 2008. The entire
remaining gold obligation in those years is met with credits from producing

AT PZEVs. In model years 2009 and beyond the model scenario assumes no
pure ZEV production, with the entire gold category satisfied by AT PZEV credits.
(Please note that in reality staff fully expects that the Board will limit the use of
AT PZEV credits in the gold category in the future; the “no pure ZEV” scenario
was chosen as a bounding exercise).

in all cases all AT PZEVs produced are assumed to be high-voltage HEVs (0.6
credit in model years 2005-2011, 0.55 credit in 2012-2014, and 0.45 credit in
2015 and beyond). These estimates also assume free credit trading across
manufacturers (as was the case with the emission estimates in the January staff
proposal). Under the revised staff proposal some banked gold credits are used
to make up a shortfall in needed AT PZEV production in the early years, but the
remaining banked gold credits are retained by manufacturers for future use.
Under the 2001 amendments and the January 2003 staff proposal banked goid
credits are used to satisfy the gold obligation in this analysis.

The number of ZEV and AT PZEV vehicles that result, using the above
assumptions, is shown below. The numbers of vehicles resulting from the same
assumptions under the January 2003 staff proposal and the 2001 regulation are
also shown for comparison purposes. It is important to bear in mind that this
scenario is prepared for illustrative purposes only and the actual number of
vehicles produced could differ significantly from the totals shown below.

Model 2001 Regulation 2003 January Staff | 2003 Revised Staff
Year Proposal Proposal
ZEV (AT PZEV ZEV |ATPZEV | ZEV |AT PZEV
2005 0 13350 0 17244] 250 total 22418
2006 0| 19848 0 25636| over this 33327
2007 0| 27905 0 43253] period 56229
2008 4333 47110 0 64069 83290
2009 8988 64768 2303 88084 0 117445
2010 11108 70648 4804 96082 0 128109
2011 12032 76529 5204| 104079 0{ 138772
2012 18269 98061 17782 96991 0f 193983
2013 18269 98061 17782 96991 O 193983
2014 18269 98061 17782 96991 0] 193983
2015 24358] 130748 23709 129322 0] 316120
2016 24359F 130748 23709 118545 0 316120
2017 24359; 130748 23709 118545 0| 316120
2018 30448; 163435 20636| 14818t 0] 395150
2019 30448] 163435 29636 148181 0] 385150
2020 30448| 163435 29636| 148181 0] 395150
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Please note that due to minor changes introduced late in the development of this
document, the credit value for 2006-2008 fuel cell EVs used in the model
scenario differs from the value recommended in the revised staff proposal. As a
result, the estimated number of AT PZEVs shown above differs slightly from the
fotals that would result using the values recommended in the revised staif report.
Such differences are small and do not materially affect the emission results
discussed below.

3.2 Environmental Impacts

This section updates discussion of the emission impacts of the proposed
regulatory amendments presented in the January 10, 2003 staff report and the
additional modifications described in this document. This section also describes
the model and the underlying assumptions used to determine the emissions.

3.21 Introduction

The Mobile Source Emission Inventory, EMFAC2002, was used to assess the
emission impacts of the current regulation as described in the 2001 ZEV
amendments adopted in final forrn on April 12, 2002, and the proposed
modifications. Using EMFAC, staff modeled various implementation scenarios
applicable to the South Coast Air Basin representing the emissions from vehicles
subject to this regulation.

Assuming that all manufacturers follow the aliemative compliance path, the
modified proposal would reduce the required number of pure ZEVs from 2005
through 2008 to approximately 250. The number of ZEVs required starting in
2009 would depend on the state of the technology as determined by the Board
with input from an Expert Review Panel. In place of the ZEV percentage
requirements, manufacturers likely would produce additional AT PZEVs. There
would be no change to the allowable number of PZEVs.

3.2.2 Emissions Scenarios and Assumptions

To determine the emission impacts of the proposed modifications, staff prepared
emission estimates for the South Coast Air Basin under three scenarios: the
2001 amendments, the January 10, 2003 proposed modifications, and the
additional modifications described in this document. For the 2001 amendmentis
and the January 10, 2003 proposal scenarios, staff used the worst case scenario
(free credit trading and no voluntary production). For the additional proposed
modifications scenario, staif used the assumptions and resulting vehicle totals
described in Section 3.1.7 above. Reference or baseline emission values are
based on the assumptions used for the current regulations contained in the
December 8, 2000 ZEV Program Regulations amendments staff report. The
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assumptions used in this analysis are the same as those presented in the
January 10, 2003 staff report with the following additions:

» The estimated number of PZEVs required from intermediate manufacturers
has been revised from the totals used in the January 2003 estimates as well
as the 2001 rulemaking. The required number of PZEVs for intermediate
manufacturers was held constant at 10 percent in the vehicle total estimates
prepared for the proposed January 2003 amendments and the 2001
rulemaking. In reality, the intermediate manufacturer PZEV obligation
increases along with the overall ZEV obligation beginning in 2009 and
plateaus at 16 percent in 2018. Given the assumed intermediate
manufacturer sales base, the difference in 2018 is about 100,000 PZEVs.
This is a noticeable increase and would result in increased emission
reductions as compared to a no-ZEV alternative. This change would not
affect the 2001 to January 2003 relative comparison listed in the January 10,
2003 staff report, since the changes would cancel! out.

Tables 3.1 and 3.2 below present the direct emissions for the South Coast Air
Basin in 2010 and 2020 for the 2001 amendments, the staff's January 10, 2003
proposal, the current proposal, and a “No-ZEV™ scenario.

Table 3.1
Summertime Direct Emissions, South Coast Air Basin in 2010
(Tons per day)
ROG NOx CcO

2001 Amendments 165.15 143.28 | 1571.28
Proposed January 2003 Amendments 155.14 143.26 | 1571.23
Proposed March 2003 Amendments 155.12 143.22 | 1571.05
No ZEV Program 155.50 144.24 | 1574.80

Table 3.2

Summertime Direct Emissions, South Coast Air Basin in 2020
{Tons per day)

. ROG NOx CO
2001 Amendments 87.62 65.75 791.04
Proposed January 2003 Amendments 87.81 65.74 791.07
Proposed March 2003 Amendments 87.58 65.58 787.50
No ZEV Program - 90.86 67.81 807.38
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Table 3.3 below presents the net changes in emissions for the modified proposal
relative to the 2001 amendments, the January 2003 proposal, and a no-ZEV
scenario.

Staff estimates that the modified proposal will result in a net decrease of about
0.09 tons per day of direct emissions of reactive organic gases (ROG) and
oxides of nitrogen (NOx) in 2010 and a net decrease of about 0.21 tons per day
of direct emissions of ROG and NOx in 2020 as compared to the 2001
amendments.

When compared to the January 2003 proposat, the modified proposed
amendments will reduce approximately 0.06 and 0.39 tons per day of ROG and
NOx by 2010 and 2020, respectively.

Finally, when compared to a no-ZEV scenario the modified proposed
amendments will reduce approximately 1.40 and 5.51 tons per day of ROG and
NOx by 2010 and 2020, respectively.

Table 3.3
Net Change — Modified Proposal
(Tons per day)
ROG NOx CO
Net change from 2001 Amendments

2010 -0.03 -0.06 -0.23

2020 -0.04 0.17 -3.54
Net change from January Proposal

2010 -0.02 -0.04 -0.18

2020 -0.23 -0.16 -3.57
Net change from No ZEV Program

2010 -0.38 -1.02 -3.75

2020 -3.28 -2.23 -19.88

The proposed modifications show an increased benefit to air quality. The near
term reduction of the number of ZEVs is countered by a relatively larger increase
in AT PZEV vehicles, thereby increasing the number of clean vehicles in the
South Coast Air Basin fleet. While the modified proposal provides an increased
benefit to air quality, staff continues to emphasize that ZEVs will ultimately be
needed to provide continuous clean air benefits over the life cycle of a typical car.

3.3 Environmental Justice Impacts
There should be no negative environmental justice or neighborhood impacts of

the proposed reguiatory amendments. The proposed amendments further ARB'’s
mission of meeting health based air quality standards for ail California citizens.
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The ZEV regulations have already resulted in the development of a variety of
automotive emission control advancements such as vehicles meeting SULEV
standards, PZEV, hybrid electric vehicles, and altematively fueled vehicies.
These vehicles operate throughout California including the most highly impacted
neighborhoods. . i

Often the most appropriate use for electric vehicles and altemnatively fueled
vehicles are fieet applications, particularly postal delivery and electric or gas
utility meter reading and maintenance. This driving cycle takes place in all
neighborhoods in California and is marked by frequent starts, stops, and idie;
arguably a high emission driving cycle. Using an electric or alternatively fueled
vehicle can eliminate or reduce this locally high emission source.

In addition, as these near-zero emission vehicies age their prices on the used car
market will decrease making them affordable to people of lower incomes. The
inclusion of a 150,000 mile warranty on the PZEV vehicle actually adds a
financial advantage to such vehicles, establishing a used car market with reliable
emissions performance. Depending on the manufacturer's chosen method of
compliance the proposed amendments will facilitate the increased availability of
the lowest emitting conventional vehicles now in production or of zero emission
vehicles.
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4. SUMMARY AND STAFF RECOMMENDATION

4.1 Summary of Staff Proposal

As presented, staff's proposed modifications would increase the near-term air
quality benefits through the commercialization of iarge numbers of PZEVs and
AT PZEVs. The proposal recognizes their substantial benefits and offers an
alternative compliance path that will result in greater numbers of AT PZEVs while
industry invests in pure ZEV technologies. At the same time, the regulation
allows automakers the opportunity to focus their fuel cell research, development
and deployment efforts. By establishing a panel of independent experts to
assess and report on technology advances and progress towards
commercialization, the ARB will be better able to respond with percentage
requirements for commercialization as the technology becomes available.

The staff proposal contains the following specific amendments:

Amend the Percentage Categories. Return to the 2001 regulation percentage
requirements for 2 percent pure ZEV, 2 percent AT PZEV, and 6 percent PZEV,
increasing over time.

ZEV Credit Amounts. Retain the ZEV credit amounts from the January 2003
staff proposal, except that 2006-2008 Type 1 ZEVs (fuel cells) would eamn 40
credits through 2008.

Compliance Flexibility. Manufacturers that meet a “floor” requirement for
production of new Type 1l ZEVs would be allowed to use AT PZEV credit eamed
by vehicles (excluding transportation system credit) in the gold category in the
2005-2008 model years. For 2009 and beyond, all manufacturers would have
this option. This option would remain in force until the Board took action to
modify the program structure, based on input from an Independent Expert
Review Panel. :

“Travel.” Type lll ZEVs placed in any state that has adopted California’'s ZEV
program woutd count towards California’s ZEV requirement.

Establish Independent Expert Review Panel. The altemative compiiance option
would be in force until modified by the Board. information collected by the
Independent Expert Review Panel would provide a basis for Board action to
modify the ZEV requirement as appropriate for post-2009 model years.

Advanced Componentry Scoring. Establish a 3-level system based on voltage

and motor size, with larger credits for use of components that have the greatest
relevance to technology needed for ZEVSs.
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Sell-by Date. Establish a sell-by-date of September 30, 2003 for the 2002 model
year and June 30 of the following calendar year for 2003 and later model years.

Additional clarifying and corrective modifications. The praposal contains several
minor clarifying and corrective modifications.

4.2 Issues ldentified in the January 2003 Staff Proposal

Since the release of the staff proposal on January 10, 2003, staff has continued
efforts to resolve the issues raised in Section 8.2 of the Initial Statement of
Reasons. Some of the identified issues are addressed in the proposed additional
modifications. This section discusses the two issues that are not addressed in
the proposed modifications.

421 ZEV Credit for Fueling Infrastructure Deployment

Staff has evaluated the generation of credit from the instaliation of refueling
stations that support ZEVs, such as hydrogen refueling stations. While
discussion on the appropriateness of such credit has continued, insufficient
support and justification has been presented. Therefore, ARB staff recommends
that no reguiatory incentives be included at this time.

42.2 ZEV Credit for Placement of Stationary Fuel Cells

It has been suggested that the development of fuel cell technology for automobile
applications woutld benefit greatly from the improvement and demonstration of
the same fuel cell stack technology in stationary applications. Staff has received
requests that credit be granted for placement of stationary fuel cells as a means
to further development and to reduce costs for eventual commercialization in
vehicles. ARB staff believes that it is not appropriate to provide credits for
stationary applications in motor vehicle reguiations, because this would create
troublesome precedent for all other rulemakings. Staff also believes that there is
potential for adverse anti-competitive effect on the stationary fuel cell industry.
Finally, there are also enforcement difficulties.

4.3 Issues Related to Additional Proposed Maodifications

This section discusses two issues that have arisen in the context of the additional
proposed modifications. Staff anticipates further discussion of these issues prior
to and at the March Board hearing.

4.3.1 Encouragement of All ZEV Technologies in Alternative
Compliance Path

In developing the altemnative compliance path option, staff considered the goals
of the program, including advancement of ZEV technology to further California’s
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vision of ZEV commercialization. Staff has chosen to propose a credit-based
approach to establish vehicle volumes for fuel cell vehicles in the near term. The
volume established for these Tier Ill ZEVs is significant and accomplishes the
goal of demonstrating and deploylng a meaningful quantity of fuel cell vehicles in
Califomnia.

However, the ZEV regulations have traditionally been technology neutral and
staff has been exploring how to define a meaningful advancement target for
development and deployment of battery electric vehicles that may be integrated
into the Alternative Compliance Path Option. At this stage in battery electric
vehicle commercialization, what matters is cost and volume. Staff has received
comment that the key to commercialization of battery electric vehicles is volume
increases in order to reduce costs of componeniry. At issue therefore is how to
structure an Altemative Compliance Plan approach that both advances Type Il
ZEVs at meaningful and appropriate levels while at the same time allowing
manufacturers the option to advance Type | and I ZEVs through Iarger volumes
than demonstrated to date.

Under the proposed credit structure, manufacturers must produce a total of about
10,000 credits worth of Type I ZEVs (250 vehicles at 40 credits per vehicle). If
Type 1 and Il ZEVs were allowed to satisfy the Alternative Compliance Option
credit obligation using their proposed credit levels, only about 1,000 Type Il ZEVs
(at 10 credits each) or about 1,400 Type | ZEVs (at 7 credits each) would be
required industry wide over the four-year stage.

Staff is soliciting assistance and comment on the issue described above.

Several altemnatives have been discussed, including developing a credit structure
for a separate Alternative Compliance Path Option for Type | (City EV} and

Type |1 (full function BEV) ZEVs. The goal of such an altemnative structure would
be to have the ratio of credits as compared to Type il ZEVs establish an
appropriate volume requirement for all ZEV types that reflects their state of
development and progress towards commercialization.

4.3.2 ZEV Requirements for 2009 and Beyond

Under the modified staff proposal, manufacturers would be allowed to use AT
PZEV credits in the gold category until the Board takes action to eliminate or limit
this flexibility. In order to take advantage of the option, manufacturers would be
required to produce a minimum number of Type Il ZEVs in model years 2001
through 2008, but no such requirement exists for 2009 and later model years.
Staff anticipates that some stakeholders will argue for the retention of a minimum
production requirement throughout the program. In staff's view there is not
sufficient information to set such a target at this point; that is why the staff
proposal relies on a subsequent Board action based on input from the
Independent Expert Review Panel. Staff recognizes, however, that the presence
or absence of a long-term requirement has significant implications to investors, to

32



155

potential consumers, and to all who monitor technological development. This is
fundamentally a policy issue, and staff expects this issue to be specificaily
considered by the Board at its March hearing.

4.4 Staff Recommendation

The ARB staff recommends that the Board amend, with the suggested
modifications to the original proposal, section 1962, Title 13, California Code of
Regulations, and the incorporated “California Exhaust Emission Standards and
Test Procedures for 2003 and Subsequent Mode! Zero-Emission Vehicles, and
2001 and Subsequent Model Hybrid Electric Vehicles, in the Passenger Car,
Light-Duty Truck and Medium-Duty Vehicle Classes.” The proposed modified
amendments to section 1962 are set forth in the Staff's Suggested Modifications
to the Proposed Regulation Order in Appendix A.
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Appendix A

STAFF’S SUGGESTED MODIFICATIONS TO THE PROPOSED
REGULATION ORDER

PROPOSED 2003 AMENDMENTS TO THE
. CALIFORNIA ZERO EMISSION VEHICLE REGULATION

Note: Set forth below are the proposed 2003 amendments to the California zero emission
vehicle (ZEV) regulation. The text of the originally proposed amendments is shown in underline
to indicate additions and strkeeut to indicate deletions, compared to the preexisting regulatory
language. The staff’s suggested modifications to the original proposal are shown in double
underline to indicate additions and deuble-stele-out to indicate deletions.

1. Amend California Code of Regulations, title 13, section 1962 to read as follows:

§ 1962. Zero-Emission Vehicle Standards for 2003 2005 and Subsequent Model Passenger
Cars, Light-Duty Trucks, and Medium-Duty Vehicles.

(a) ZEV Emission Standard. The Executive Officer shall certify new 2003 2005 and
subsequent model passenger cars, ight-duty trucks and medium-duty vehicles as ZEVs if the
vehicles produce zero exhaust emissions of any criteria pollutant (or precursor pollutant) under
any and all possible operational modes and conditions. Incorporation of a fuel-fired heater shall
not preclude a vehicle from being certified as a ZEV provided: (1) the fuel-fired heater cannot be
operated at ambient temperatures above 40°F, (2) the heater is demonstrated to have zero fuel
evaporative émissions under any and all possible operational modes and conditions, and (3) the
emissions of any poliutant from the fuel-fired heater when operated at an ambient temperature
between 68°F and 86°F do not exceed the emission standard for that pollutant for a ULEV under
section 1961(a)(1).

A vehicle that would meet the emissions standards for a ZEV except that it uses a fuel-
fired heater that can be operated at ambient temperatures above 40°F, that cannot be
demonstrated to have zero fuel evaporative emissions under any and all possible operation modes
and conditions, or that has emissions of any pollutant exceeding the emission standard for that
pollutant for a ULEV under section 1961(a)(1), shall be certified based on the emission level of
the fuel-fired heater. B

(b) Percentage ZEV Requirements.
(1)  General Percentage ZEV Requirement.
(A) Basic Requirement. The minimum percentage ZEV requirement for each

manufacturer is listed in the tabie below as the percentage of the PCs and LDT1s, and LDT2s to

Staff’s Suggested Modifications to Original Proposal
Made Available: March 5, 2003
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the extent required by section (b)(1)(C), produced by the manufacturer and delivered for sale in
California that must be ZEVs, subject to the conditions in this section 1962(b).

Model Years : Minimum ZEV Requirement
20063 2005 through 2008 10 percent
2009 through 2011 11 percent
2012 through 2014 12 percent
2015 through 2017 14 percent
2018 and subsequent 16 percent

(B) Calculating the Number of Vehicles to Which the Percentage ZEV
Reguirement is Applied. A manufacturer’s volume of PCs and LDT1s produced and delivered
for sale in California will be averaged for the 1997, 1998, and 1999 model years to determine the
Catifornia PC and LDT1 production volume for the model year 2803-te 2005 ZEV requirements.
For subsequent three-year periods following model years-2003-+te 2005, 2 manufacturer’s
California production volume of PCs and I.DTls, and LDT2s as applicable, will be based on a
three-year average of the manufacturer’s volume of PCs and LDT1s, and LDT2s as applicable,
produced and delivered for sale in California in the prior fourth, fifth and sixth years (e.g. 2006
to 2008 model-year ZEV requirements will be based on Califomia production volumes of PCs
and LDT1s, and LDT2s as applicable, for 2000 to 2002 model years). This production averaging
is used to determine ZEV requirements only, and has no effect on a manufacturer’s size
determination. As an alternative to the three year averaging of prior year production described
above, a manufacturer may during model vear 2005 or the first model year of a subsequent three
year period elect to base its ZEV obligation on the number of PCs and LDT1s, and LDT2s to the
extent required by section (b}(1)(C), produced by the manufacturer and delivered for sale in
California that same year. If a manufacturer €lects to use this method after model vear 2005 it
must be used for each year of the three-year period. In applying the ZEV requirement, 2 PC,
LDTI, or LDT2 (beginning in the 2007 model year) that is produced by a small volume
manufacturer, but is marketed in California by another manufacturer under the other
manufacturer’s nameplate, shall be treated as having been produced by the marketing
manufacturer.

(C)  Phase-in of ZEV Requirements for LDT2s. Beginning with the ZEV
requirements for the 2007 model year, a manufacturer’s LDT2 production shall be included in
determining the manufacturer’s overall ZEV requirement under section (b)(1)(A) in the
increasing percentages shown the table below. :

2007 2008 2009 2010 2011 2012+

17% 34% 31% 63% 83% 100%

(D)  Exclusion of ZEVs in dDetermining a mManufacturer’s sSales ¥Volume.
In calculating for purposes of sections 1962(b)(1)®B) and 1962(b)(1XC) the volume of PCs.
LDT1s and LDT2s a manufacturer has produced and delivered for sale in California, the
manufacturer shall exclude the number of ZEVs produced by the manufacturer, orbya

Staff's Suggested Modifications to Original Proposal
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subsidiary in which the manufacturer has a greater than 50% ownershm mterest, and delivered
for sale in California. .

(2)  Requirements for Large VolumesIntermediate

endSmat-Folume Manufacturers.
(A)  Primary Reguirements for Large Volume Manufacturers.
+= %= In the 2003 2005 through 2008 model years, a

large-volume manufacturer must meet at least 20% +6% 20% of its ZEV requirement with ZEVs
or ZEV credits generated by such vehicles, and at least another 20% 38% 20% with ZEVs,
advanced technology PZEVs, or credits generated by such vehicles. The remainder of the large-
volume manufacturer’s ZEV requirement may be met using PZEVSs or credits generated by such
vehicles.,

guent As the ZEV requirement increases
over time (ﬁem -1-9-,6 ﬁ'om %3% M n model year 2903 2642 2003 to 16% in model years 2018
and subsequent)), the maximum portion of the a large volume manufacturer’s percentage ZEV
requirement that may be satisfied by 8-2-allewanee PZE Vs that are not advanced technology

- PZEVs, or credits generated by such vehicles, is limited to 6% of the manufacturer’s applicable
California PC, LDT1, and LDT2 production volume; advanced technology PZEVs or credits
generated by such vehicles may be used to meet up to one-half of the manufacturer s remaining
ZEV requirement.

(B) tional Requirements for Large Volume Manufacturers.
1 Minimum Floor for Production of T vpe Il ZEVs.
a Requirement. A large volume manufacturer electing to be subiect to the

optional compliance requirements during model vears 2005 through 2008 must produce, deliver
for sale, and place in service jn California enough 2001-2008 model-vear Tvpe [II ZEVs to
generate ZEV credits sufficient to meet a cumulative percentage ZEV requirement of 1.09
percent of the manufacturer’s average annual California sales of PCs and LDT1s over the five
year period from model vears 1997 through 2001, or submit an equivalent number of credits
generated by such vehicles, Any additional credits for transportation systems generated in

Staff’s Suggested Modifications to Original Proposal
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accordance with section 1962(g)(5) shall not be counted towards compliance with this section
1962(b¥{2 - '

b. Failure to Meet Requirement for Production of Type Il ZEVs, A
manufacturer that _after electing to be subject to the optional requirements in section
1962(b)(2)(B) for any mode] vear from 2005 through 2008, fails to meet the requirement in
section 1962(b}(2)(B})1.a. by the end of the 2008 model vear, shall be treated as subject to the
primary reguirements in section 1962(b)}2)A) for all model years from 2005 through 2008.

2 Compliance With Percentage ZEV Reguirements. In 2005 through 2008
model vears, a large volume manufacturer electing to be subject to the optional compliance
requirements in a given model year must meet at least 40 percent of its ZEV requirement for that
model vear with ZEVs, advanced technology PZEVs, or credits generated from such vehicles.
The remainder of the large volume manufacturer’s ZEV requirement may be met using PZFVs or
credits generated from such vehicles. As the ZEV requirement increases over time from 11% in
model vear 2009 to 16% in mode] vears 2018 and subseguent. the maximum portion of the large
Vi e ufacturer’s e ZEV requirement that may be satisfied by PZEVs that are not

advanced technologv PZEVs, or credits generated bv such vehicles, is limited to 6% of the
manufacturer’s licable California PC, LDT1, and LI)T2 uction volume; ZEVs, advanced
technologv PZEVs, or credits generated by such vehicles may be used to meet the manufacturer’s
remaining ZEV requirement.

(C)  Election of the Primary or Optional Requirements for e Volume

Manufacturers. A large volume manufacturer shall be subject to the prisnary ZEV requirements
for the 2005 mode] vear unless it notifies the Executive Officer in writing prior to the start of the
2005 model year that it is electing to be subject to the optional compliance requirements for that
mode} vear. Thereafier, a manufacturer shall be subject to the same compliance option as applied
in_the previous mode] vear unless it notifies the Executive Officer in writing prior to the start of a
new mode] vear that it is electing to switch to the other compliance option for that new model

ear. However, a large volume manufacturer that has iously elected t t to the

primary ZEV requirements for model vears 2005, 2006 or 2007 may prior to the end of the 2008
model vear elect to become subject to the optional compliance requirements for model vears
2005 through 2008 upon a demonstration that it has complied with the fequirements in section

1962(b)(2)(B)1.a. If a large volume manufacturer elects to be subject to the optional compliance
uirements in section 1962{b)}{(2 for anv model from 2005 through 2008, it shall be

subiect to the full floor requirements in section 1962(b){2 1.

(D)  Useof Credits from Model Year 2003-2004 PZEVs. A large volume
manufacturer may produce, and deliver for sale in California, model vear 2003 or 2004 PZEVs
that generate credits exceeding the number of credits equal to 6 percent of the average annual
volume 0f 1997, 1998 and 1999 PCs and LDT1s produced and delivered for sale in California by
the mariufacturer. In that event, the manufacturer may use those excess credits as AT PZEV
credits in the 2005 and 2006 model vears.
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SI3) Requirements for Intermediate Volume Manufacturers. In the 2663 2005 and
subsequent model years, an intermediate volume manufacturer may meet its ZEV requirement
with up to 100 percent partial ZEV allowance vehicles or credits generated by such vehicles.

€5)(4) Reguirements for Small Volume Manufacturers and Independent Low Volume
Manufacturers. A small volume manufacturer or an independent low volume manufacturer is
not required to meet the percentage ZEV requirements. However, 2 small volume manufacturer
or an independent low volume manufacturer may earn and market credits for the ZEVs or PZEVs
it produces and delivers for sale in California.

¥8) Counting ZEVs and PZEVs in Fleet Average NMOG Calculations. For the
purposes of calculating a manufacturer’s fleet average NMOG value and NMOG credits under
sections 1960.1(g)2) and 1961(b) and (c), a vehicle certified as 2 ZEV is counted as one ZEV,
and a PZEV is counted as one SULEV certified to the 150,000 mile standards regardless of any
ZEV or PZEV multipliers.

&{0) Implementation Prior to 2003 20035 Model Year. Prior to the 2003 2005 model
year, 2 manufacturer that voluntarily produces vehicles meeting the ZEV emission standards
applicable to 2003 2005 and subsequent model year vehicles may certify the vehicles to those
standards and requirements for purposes of calculating fleet average NMOG exhaust emission
values and NMOG credits under sections 1960.1(g)(2) and 1961(b) and (c), and for calculating
ZEV credits as set forth in section 1962(d).

&(7) Changes in Small Volume, Independent Low Volume, and Intermediate Volume
Manufacturer Status.

(A)  Increases in California Production Volume. In the 2003 and subsequent model
years, if a small volume manufacturer’s average California production volume exceeds 4,500
units of new PCs, LDTs, and MDVs based on the average number of vehicles produced and
delivered for sale for the three previous consecutive model years, or if an independent low
volume manufacturer’s average California production volume exceeds 10,000 units of new PCs,
LDTs, and MDVs based on the average number of vehicles produced and delivered for sale for
the three previous consecutive model years, or if an intermediate volume manufacturer’s average
California production volume exceeds 60,000 units of new PCs, LDTs, and MDVs based on the
average number of vehicles produced and delivered for sale for the three previous consecutive
model years, the manufacturer shall no longer be treated as a small volume, independent low
volume, or intermediate volume manufacturer, as applicable, and shall comply with the ZEV
requirements for independent low volume, intermediate volume or large volume manufacturers,
as applicable, beginning with the sixth model vear after the last of the three consecutive model
years. The lead time shall be four rather than six years where a manufacturer ceases to be a small
or intermediate volume manufacturer in the 2003 or subsequent years due to the aggregation
requirements in majority ownership situations, except that if the majority ownership in the
manufacturer was acquired prior to the 2001 model year, the manufacturer must comply with the
stepped-up ZEV requirements starting in the 2010 model year.
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(B) Decreases in California Production Volume. If a manufacturer’s average
California production volume falls below 4,500, 10,000 or 60,000 units of new PCs, LDTs, and
MDVs, as applicable, based on the average number of vehicles produced and delivered for sale
for the three previous consecutive modei years, the manufacturer shali be treated as a small
volume, independent low volume, or intermediate volume manufacturer, as applicable, and shall
be subject to the requirements for a small volume, independent low volume, or intermediate
volume manufacturer beginning with the next model year. In determining small volume
manufacturer status, vehicles produced by one manufacturer and marketed in California by
another manufacturer under the other manufacturer’s nameplate shall be treated as part of the
California production volume of the sales of the marketing manufacturer.

(C)  Calculating California Production Volume in Change of Ownership Situations.
Where a manufacturer experiences 2 change in ownership in a particular model year, the change
will affect application of the aggregation requirements on the manufacturer starting with the next
model year. The manufacturer’s small or intermediate volume manufacturer status for the next
model year shall be based on the average Califomnia production volume in the three previous
consecutive model years of those manufacturers whose production volumes must be aggregated
for that next model year. For example, where a2 change of ownership during the 2004 model year
results in a requirement that the production volume of Manufacturer A be aggregated with the
production volume of Manufacturer B, Manufacturer A’s status for the 2005 model year will be
based on the production volumes of Manufacturers A and B in the 2002-2004 model years.
Where the production volume of Manufacturer A must be aggregated with the production
volumes of Manufacturers B and C for the 2004 model year, and during that model year a change
in ownership eliminates the requirement that Manufacturer B’s production volume be aggregated
with Manufacturer A’s, Manufacturer A’s status for the 2005 model year will be based on the
production volumes of Manufacturers A and C in the 2002-2004 model years. In either case, the
lead time provisions in section 1962(b)(5}A) and (B) will apply.

(c)  Partial ZEV Allowance Vehicles (PZEVs).

(1)  Imtroduction. This section 1962(c) sets forth the criteria for identifying vehicles
delivered for sale in California as PZEVs. A PZEV is a vehicle that cannot be certified as a ZEV
but qualifies for a PZEV allowance of at least 0.2.

(2)  Baseline PZEV Allowance. In order for a vehicle to be eligible to receive a PZEV
allowance, the manufacturer must demonstrate compliance with all of the following
requirements. A gualifying vehicle will receive a baseline PZEV allowance of 0.2.

(A) SULEYV Standards. Certify the vehicle to the 150,000-mile SULEV
exhaust emission standards for PCs and LDTs in section 1961(a)(1) (for model years 2003
through 2006, existing SULEV intermediate in-use compliance standards shall apply to all
PZEVs). Bi-fuel, fiel-flexible and dual-fuel vehicles must certify to the applicable 150,000-mile
SULEV exhaust emission standards when operating on both fuels;
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(B)  Evaporative Emissions. Certify the vehicle to the evaporative emission
~ standards in section 1976(b)(1XE) (“zero” evaporative emissions standards);

(C)  OBD. Certify that the vehicle will meet the apphcable on-board diagnostic
requirements in section 1968.1 for 150,000 miles; and

(D)  Extended Warranty. Extend the performance and defects warranty period
set forth in sections 203 7(b)(2) and 2038(b)(2) to 15 years or 150 000 mlles, wh.lchever occurs

war—ra&mtem- except that the t:me penod is to be 10 years for a zerg emission energy stora_g_

device used foru'actlonggwer(suchasabatterv sp-ultracapaci aebvdeaulie-pRenmatie-and
hwvdresen other electric storage device ) other-thas secls-on-board-dissnostie-clemonta

(3)  Zero-Emission VMT PZEV Allowance.

(A)  Calculation of Zero Emission VMT Allowance. A vehicle that meets the
requirements of section 1962(c)(2) and has zero-emission vehicle miles traveled (“VMT™)
capability will generate an additional zero emission VMT PZEV allowance calculated as follows:

Urban All-Electric Range Zero-emission VMT Allowance
<10 miles 0.0
10 miles to 320 90 miles | (39 33.8 +[0.5 x Urban AER])/35

The urban all-electric range shall be determined in accordance with section
E.3.(2)(a) of the “California Exhaust Emission Standards and Test Procedures for 2003 and
Subsequent Model Zero-Emission Vehicles, and 2001 and Subsequent Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,”
incorporated by reference in section 1962(h).

(B)  Alternative Procedures. As an alternative to determining the zero-
emission VMT allowance in accordance with the preceding section 1962(c)(3)(A), 2
manufacturer may submit for Executive Officer approval an alternative procedure for
determining the zero-emission VMT potential of the vehicle as a percent of total VMT, along
with an engineering evaluation that adequately substantiates the zero-emission VMT
determination. For example, an alternative procedure may provide that a vehicle with zero-
emissions of one regulated pollutant (e.g. NOx) and not another (e g. NMOG) w111 quahfy for a
zero-emission VMT allowance of ene<hal = eFe A5 =

peHutants 1.5.

(C)  Additional Allowances for Qualifying HEVs. The Executive Officer shall
approve an additional 0.1 zero-emission VMT partial ZEV allowance for an HEV with an all-
electric range if the manufacturer demonstrates to the reasonable satisfaction of the Executive
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Officer that the HEV is equipped with software arid/or other strategies that would pfomote
maximum use of off-vehicle charging, and that the strategies employed are reasonably reliable
and tamper-proof.

(4)  PZEV Allowance for Advanced ZEV Componentry A velucle that meets the
reqmrementsofsectlon 1962(c)(2) but-doc ualifyf e O O=CRALES1E
: mderseetion1062(e33 may quahfy for an advanced componentry PZEV allowance
as provxded in thls sechon 1962(c)(4)

(A)  Use of High Pressure Gaseous Fuel or Hydrogen Storage System. A
vehicle equipped with a high pressure gaseous fuel storage system capable of refueling at 3660
pounds per square inch or more and operating exclusively on this gaseous fuel shall qualify for
an advanced componentry PZEV allowance of 84 0.2. A vehicle fueled capable of operating
exclusively by on hydrogen stored in a high pressure system capable of refueling at 3600 pounds
per square inch or more, or stored in nongaseous form, shall alse instead qualify for an advanced
componentry PZEV ailowance of 8- 82 0.3.

y» Use of a Qualifving HEV Flectric

L Criteria for Low Voltage High Voltage, and High Voltage/High Power

HEVs. The criteria for a low voltage, a high voltage, and a high voltage/hi ower HEV are as
follows:
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w Voltage High Voltage High Voltage/
Characteristics : HEV HEV High Power
HEV

Traction Drive System < 60 Volts >= 60 Volts >= 60 Volts
Voltage , '
Rated Peak Power of >=4 kW >=10 kW >=50 kW
Electric Drive System
Traction Drive Boost Yes Yes Yes
Regenerative Braking Yes Yes Yes
Idle Start/Stop : Yes Yes Yes

2. - - Low Voltage HEVs. A 2008 or earlier model-vear PZEV that the
manufacturer demonstyates to the reasonable satisfaction of the Executive Qfficer meets all of the
criteria for a low voltage HEV does not receive an additional allowance for meeting those criteria
but generates credits that mav be used in the AT PZEV category through the 2008 mode! year.

3. High Voltage HEVs. A vehicle that the manufacturer demonstrates to the
reasgnable satisfaction of the Executive Officer meets all of the criteria for a high voltage HEV
qualifies for an additional advanced componentry allowance of 0.4 in the 2003 through 2011
model vears, 0.35 in the 2012 through 2014 model vears, and 0.25 in the 2015 and subsequent
mode] vears.

4. High Voltage/High Power HEVs. A vehicle that the manufacturer
demonstrates to the reasonable satisfaction of the Executive Officer meets all of the criteria for a
high voltage/high power HEV gqualifies for an additional advanced componentry allowance of 0.5
in the 2003 through 2011 model vears, 0.45 in the 2012 through 2014 model years, and 0.35 in

" the 2015 and subsequent model vears.

25. Severability. In the event that enc-efthed heds-is all or part of
section 1962(c)(. 4)(B)1 -4, is found invalid, the remainder of sectlon 1962 including the
remainder of section 1962(0}(4)@)1 4. 1f any, remains in full force and effect ﬁ%@ﬂ%ﬁ%ﬂ%&t
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(5)  PZEV Allowance for Low Fuel-Cycle Emissions. A vehicle that uses fuel(s) with
very low fuel-cycle ernissions shall receive a PZEV allowance not to exceed 8:2 0.3 (0.15 in the

case of an HEV that uses for propulsion any fuel that does not have very low fuel-cycle
emissions). In order to receive the fuel-cycle PZEV allowance, a manufacturer must demonstrate
to the Executive Officer, using peer-reviewed studies or other relevant information, that NMOG
emissions associated with the fuel(s) used by the vehicle (on a grams/mile basis) are lower than
or equat to 0.01 grams/mile. Fuel-cycle emissions must be calculated baséd on near-term
production methods and infrastructure assumptions, and the uncertainty in the results must be
quantified. The fuel-cycle PZEV allowance is calculated according to the following formula:

PZEV Fuel Cycle Allowance = 82 0.3 x [(percent of VMT using fuel(s) meeting the
requirements of the preceding paragraph) / 100]
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A manufacturer’s demonstration to the Executive Officer that a vehicle qualifies for a fuel-cycle
PZEV aliowance shall include test results and/or empirical data supporting the estimate of the
relative proportion of VMT while operating on fuel(s) with very low fuel-cycle emissions.

(6) Combined ZEV Allowance.

(A)  Calculation of Combined ZEV Allowance for a Vehicle. The combined
PZEV allowance for a qualifying vehicle in a particular model year is the sum of the PZEV
allowances hsted in ﬂns sectlon 1962(c)(6), mulnphed by any PZEV introduction phase—m

399% 2012 and subsequent model—xear vemcles

€AY 1.. Baseline PZEV Allowance. The baseline PZEV allowance of 0.2 for
vehicles meeting the criteria in section 1962(c)(2);

B) 2. Zero-Emission VMT PZEV Allowance. The zero-emission VMT PZEV
allowance, if any, determined in accordance with sectiorn 1962(c)(3);

€©) 3. Advanced Componentry PZEV Allowance. The advanced ZEV
componentry ZEV allowance, if any, determined in accordance with section 1962(c)(4); and

) 4. Fuel-Cycle Emissions PZEV Allowance. The fuel-cycle emissions ZEV
allowance, if any, determined in accordance with section 1962(c)(5).

(B) Cap for 2012 and Subsequent Model-Year Vehicles. The maximum value
of AT PZEV allowances a 2012 and subsequent modei-year vehicle may earn, including the
baseline PZEV allowance, 15 3.0.

(7)  PZEV Multipliers.

(A)  PZEV Introduction Phase-In Multiplier. Each 2000 through 2005 model-
year PZEV that is produced and delivered for sale in California, other than 2 PZEV gualifying for

a phase-in multiplier under section 1962(cW7)(B), qualifies for a PZEV introduction phase-in
multiplier as follows:

MY 2000-2003 MY 2004 MY 2005
Multiplier 4.0 2.0 1.33

€€ (B)Introduction Phase-In Multiplier for PZEV's with>-10-Mile That Earn a
Zero Emission Range VMT Allowance. Each 2000 through 2011 model year PZEV wath=10
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miles that earns a zero emission rarge VMT allowance under section 1962(c)(3) and is produced
and delivered for sale in California qualifies for a phase-in multiplier as follows:

MY 2000-2607-2008 | MY 2008-2009-2011 MY 2040-2017
Multiplier 20 6.0 +53.0 125

(d) Qualification for ZEV Multipliers and Credits.
4} 1996-1998 Model-Year ZEV Multipliers.
(A)  1996-1998 Model-Year ZEV Multiplier Based on Vehicle Range.

1996-1998 model-year ZEV's shall qualify for a ZEV multiplier based on vehicle range as
follows:

i Vehicle Range (miles)
ZEV
Multinli Model Years Model Year
utitpezer 1996 and 1997 1998
2 any >100
3 =70 >130

Range shall be determined in accordance with section 9.f.(2)(a) of the “California Exhaust
Emission Standards and Test Procedures for 1988 Through 2000 Model Passenger Cars, Light-
Duty Trucks and Medium-Duty Vehicles,” incorporated by reference in section 1960.1(k).

(B)  1996-1998 Model-Year ZEV Multiplier Based on Specific Energy of
Battery. 1996-1998 model-year ZEVs shall qualify for a ZEV multiplier based on specific
energy of the battery as follows:

ZEV Multiplier Specific Energy of Battery (w-hr/kg)
2 : any
3 >40

(C)  Election of Multiplier. A 1996-1998 model-year ZEV may qualify for a
ZEV multiplier according to section 1962(d)(1)(A) or section 1962(d)(1)(B), but not both.

@) 1999-2000 Model-Year ZEV Multiplier Calculation for Extended Electric Range
Vehicles. Each ZEV that is produced and delivered for sale in California in the 1999-2000 model
years and that has an extended electric range shall qualify for a ZEV multiplier as follows:

Staff's Suggested Modifications to Original Proposal
Made Available: March 3, 2003

Board Hearing: Postponed to March 27, 2003 13



170

All-electricrange | MY 1999-2000
100-175 6-10

ZEV multipliers under the above schedule will be determined by linear interpolation between the
values shown 1in the above schedule. Range shall be determined in accordance with Section
E.3.(2)(a) of the “California Exhaust Emission Standards and Test Procedures for 2003 and
Subsequent Model Zero-Emission Vehicies, and 2001 and Subsequent Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,”
incorporated by reference in section 1962(h). ZEVs that have a refueling time of less than

10 minutes and a range of 100 miles or more shall be counted as having unlimited all-electric
range, and shall consequently earn the maximum allowable ZEV multiplier for a specific model
year. ZEVs that have a range of 80 to 99 miles shall qualify for ZEV multipliers in the 1999-
2000 model years in accordance with the following equation:

ZEV multipher = (6) x (AER equivalent to a 10 minute recharge/100) x 0.5.

As an option to the above mechanism, the manufacturer of a 1999 model-vear ZEV may elect to
have its multiplier based on the regulatory requirements pertaining to multipliers based on range
or specific energy in section 1960.1(g)}2) and (h)(2). title 13, California Code of Regulations that
were applicable to 1999 model-vear ZEVs immediately before this section 1962 became
operative on November 27, 1999 as a result of the “LEV II” rulemaking,

(3)  ZEV Muiltipliers for 2001-2002 and-Subseguent Model Years.

(A)  ZEYV Phase-In Multiplier. Each 2001 02065 and 2002 model-year ZEV
that is placed in service in California by ApsdS September 30, 2003 qualifies for a ZEV phase-
in multiplier as-folews: 0f 4.0. A 2001 $e or 2002 model-year ZEV that is placed in service in
Califomnia after ApaliS September 30, 2003 earns credits in accordance with section 1962(d)}(5)

' instead of section 1962(d)(3). |
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€CX(B) ZEV Extended Electric Range Multiplier.

1. Basic Multiplier Schedule. Each 2001 and subsegquent 2002 model-year
ZEV that is placed in service in California and that has an extended urban electric range qualifies
for a ZEV extended electric range multiplier as follows:

Urban All-Electric Range Multiplier

< 50 miies 1
> 50 miles to < 275 miles (Urban AER-25)/25
> 275 miles 10

A NEV is not eligible to cam a ZEV extended electric range multiplier. In determining ZEV
range multipliers, specialty elestric-vehicles ZEVs may, upon Executive Officer approval, be
tested at the parameters used to determine the ZEV multipliers for the existing electrie-vehicle
ZEV.

2. Fast refueling.

a. Full Fueling in 10 Minutes or Less. A 2008-and-easlier 2001-2002 model-
year ZEV with the demonstrated capability to accept fuel or electric charge until achieving at
least 95% SOC or rated fuel capacity in 10 minutes or less when starting from all operationally
allowable SOC or fuel states is counted as having unlimited zero emission range and qualifies for
the maximum allowable ZEV extended electric range multiplier.

b. At Least 60-Mile Range in Less Than 10 Minutes. A 2008-and-earlier
2001-2002 model year ZEV with the demonstrated capacity to accept fuel or electric charge
equivalent to at least 60 miles of UDDS range when starting from 20% SOC in less than 10
minutes is counted as having 60 additional miles (up to a 275 mile maximum) of UDDS range in
the range multiplier determination in section 1962(d)(3)}(C)1.

B CYCombined ZEV Multiplier. Starting-with During the 2001-2002 model
years, the combined ZEV multiplier for each ZEV in a specific model year is the product of:

1. The ZEV phase-in multiplier if any as set forth in section 1962(d)(3)(A),

times
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32.  The extended electric range multiphier if any as set forth in section

1962(d)(3 }&3{B)s-tirnes,

4 &  Effect of ZEV Multipliers in the 1996-2002 Model Years. In calculating
the number of ZEVs produced and delivered for sale in California by a manufacturer in a the
1996-2002 model years and the ZEV credits from such vehicles, the number of ZEVs qualifying
for a particular ZEV multiplier shall be multiplied by the combined ZEV multiplier.

(5)  ZEV Credits for 2003 and Subsequent Model Years.

(A)  ZEV Tiers for Credit Calculations. Starting in the 2003 model year, ZEV
credits from a particular ZEV are based on the assionment of 2 given ZEV into one of the
following five ZEV tiers:

ZEV Tier Common UDDS ZEV Fast Refueling Capability
Description Range
NEV NEV No minimum N/A
Type 0 Utility EV <50 miles N/A
Typel Citv EV >= 50, <100 miles | N/A
Type Full Function | >= 100 miles N/A
EV
Type III Fuel Cell EV | >= 100 miles Must be capable of replacing 95%
maximun rated energy capacity
in <= 10 minutes

A specialty ZEV that has the same zero emission energy storage device and chassis as an existing
ZEV_from which it was modified may, upon Execut:ve Qfficer approval, be categorized on the

basis of the that existing ZEV Som=wk: d._A specialty vehicle that is optimized

for a particular duty cvcle that conflicts W‘lth timization for maximum vehicle range may be

romoted to the next hicher ZEV tier upon a determination by the Executive Officer that the
specialty vehicle has ZEV componentrv equivalent to that utilized by ZEVs in the next tier and
would meet the requirements for the next tier if optimized for maximum range.

(B)  ZEV Credits for 2003 and sSubsequent mModel-wYear ZEVs. A 2003 and
subsequent model-vear ZEV, other than a NEV, earns 1 ZEV credit when it is produced and
delivered for sale in California. A 2003 and subsequent model-vear ZEV- earns additional credits
based on the earliest model vear in which the ZEV is placed in service (not earlier than the
ZEV’s model vear). The following table identifies the credits that 2 ZEV in each of the five ZEV
tiers will earn. including the credit not contingent on placement in service. if it is placed in
service in the specified model vear or by Mazeb-31 June 30 after the end of the specified model
year.
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Tier  Model Year in sz‘ch ZEV is Placed in Service

2003 | 2004 | 2005 2006 2007 | 2008 | 2009 | 2010 | 2011 | 2012+
NEV 1.25 §0.625 |10.625 | 0.15 0.15 0.15 0..15 0.15 {0.15 |0.15
el ds s s s j1s (s |1 |1 |1 |1
iﬁ_ﬁ% s 18 (8 |7 |z |z |2 |2 |2 |2
Deell 1 |2 (2 |1 {1 | |3 (3 |z |3
Drell 140 |40 |20 |3840 |2540 |48802 {2 (2 |3

[{9)] ounting a Type III ZEV Placed in a Section 177 State. A Type Il ZEV

that is certified to the California ZEV standards and is placed in service in a state that is
administering the California ZEV requirements pursuant to section 177 of the federal Clean Air

Act (42 U.S.C. § 7507) applicable for the ZEV’s model vear may be counted towards compliance
with the California percentage ZEV requirements in section 1962(b) as if it were delivered for

sale and placed in service in California.
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VohicleCl o Deserinti

Crev Vobial 3 roctievahiel

model-year)

SubecompactRC Interior velume
up-te-99-f°3 and-nota-City
Vehicle

CompactRC Interior-volume
160-100-K23

Midsize RC Intereorvolume
Ho-119.8203

Large PC Interior-volume
over120-§23

Small Trueck DT

Medium-Frock DI-2

Larse-Truck EDT-3-&4
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2002-2007
SubcompactPC 366
CompastPC 364
Madsize PC 270
Large PC 256
Swmall Truck 230
Medium-Truck 24
Large-Frack 12
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(f) In-Service Warranty Multiplier for 2001-2004 Model-Year ZEVs and PZEVs With
> 10 Mile Zero Emission Range. Except in the case of a NEV, an additional ZEV or PZEV
multiplier will be earned festhe by 2 2001 through 2011 2004 model-years b= ZEV, or a PZEV
with > 10 mile zero emission range, whose zero-emission energy storage or conversion system 1s
under an original warranty from the vehicle manufacturer beyond three years of service and is
registered for operation on public roads in California. Ee= theouah-2000-medekyearsss
The manufacturer will receive 0.1 times the ZEV credit tht would b eamed by the vehlcle 1f it
were leased or sold new in that year, including multipliers, on a year—by year ba51$ begmmng in

the fourth year after the VCthlC is lmtxallg Elaced in semc Eoethe-2008

£e&pﬂa=ye&r= The warranty multlpher is reported and eamed in the year followmg each contmuous
year of service. ZEVs, other than NEVs, re-leased prior to January 25, 2001 for a period beyond
three years of service will earn an additional ZEV multiplier of 0.1 times the ZEV credit earned
by the vehicle if it were leased or sold new in that year, including mulitipliers, for each additional
year that they are in service and registered for operation on public roads in California. Such
vehicles are not required to have the zero emission energy storage or conversion system under an
original warranty from the vehicle manufacturer.

(8) Generation and Use of ZEV Credits; Calculation of Penalties

(1)  Imtroduction. A manufacturer that produces and delivers for sale in Califomnia
ZEVs or PZEVs in a given mode! year exceeding the manufacturer’s ZEV requirement set forth
in section 1962(b) shall earn ZEV credits in accordance with this section 1962(g).

(2)  ZEV Credit Calculations.

(A)  Credits from ZEVs. The amount of g/mi ZEV credits earned by a
manufacturer in a given model year from ZEVs shall be expressed in units of g/mi NMOG, and
shall be equal to the number of credits from ZEVs produced and delivered for sale in California
that the manufacturer applies towards meeting the ZEV requirements for the model year
subtracted from the number of ZEVs produced and delivered for sale in California by the
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manufacturer in the model year and then multiplied by the NMOG fleet average requirement for
PCs and LDT s for that model year.

(B)  Credits from PZEVs.. The amount of g/mi ZEV credits from PZEVs
earned by 2 manufacturer in a given model year shall be expressed in units of g/mi NMOG, and
shall be equal to the total number of PZEVs produced and delivered for sale in California that the
manufacturer applies towards meeting its ZEV requirement for the model year subtracted from
the total number of PZEV allowances from PZEVs produced and delivered for sale in California
by the manufacturer in the model year and then muitiplied by the NMOG fleet average
requirement for PCs and LDT1s for that model year.

(C)  Separate Credit Accounts. The number of credits from a manufacturer’s
[1] ZEVs, [ii] advanced technology PZEVs, and [iii] all other PZEVs shall each be maintained
separately.

(3)  ZEV Credits for MDVs and LDTs eQOther ¢Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s may be counted toward the ZEV requirement
for PCs and LDT1s, and included m the calculation of ZEV credits as specified in this section
1962(g) if the manufacturer so designates.

(4)  ZEV Credits for Advanced Technology Demonstration Programs. A vehicle,
other tharn a NEV, that is placed in a California advanced technology demonstration program may
eamn ZEV credits even if it is not “delivered for sale.” To earn such credits, the manufacturer
must demonstrate to the reasonable satisfaction of the Executive Officer that the vehicles will be
regularly used in applications appropriate to evaluate issues related to safety, infrastructure, fuel
specifications or public education, and that for more than 50 percent of the first vear of

lacement the vehicle will be situated in California. Such a vehicle is eligible to receive the
same allowances and credits that it would have earned if placed in service. To determine vehicle
credit, the model-year designation for a demonstration vehicle shall be consistent with the model-
year designation for conventional vehicles placed in the same timeframe.”

(5)  ZEV Credits for Transportation Systems.

(A)  General Inmodel years 2001 through 2007 2011, 2 ZEV, advanced
technology PZEV or PZEV placed as part of a transportation system may earn additional ZEV
credits, which may used in the same manner as other credits earned by vehicles of that category,
except as provided in section (g)(5)(C) below. A NEV is not eligible to earn credit for
transportation systems. To earn such credits, the manufacturer must demonstrate to the
reasonable satisfaction of the Executive Officer that the vehicle will be used as a part of a project
that uses an innovative transportation system as described in section (g)(5)(B) below.

(B)  Credits Earned. In order to earn additional credit under this section (g)(5),
a project must at a minimum demonstrate [i] shared use of ZEVs, AT PZEVs or PZEVs, and [ii]
the application of “intelligent™ new technologies such as reservation management, card systems,
depot management, location management, charge billing and real-time wireless information
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systems. If, in addition to factors [i] and [ii] above, a project also features linkage to transit, the
project may receive further additional credit. For ZEVs only, not including NEVs, a project that
features linkage to transit, such as dedicated parking and charging facilities at transit stations, but
does not demonstrate shared use or the application of intelligent new technologies, may also
receive additional credit for linkage to transit. The maximum credit awarded per vehicie shall be
determined by the Executive Officer, based upon an application submitted by the manufacturer
and, if appropriate, the project manager. The maximum credit awarded shall not exceed the
following:

Type of Vehicle Shared Use, Intelligence Linkage to Transit
PZEV 2 1
Advanced Technology PZEV 4 2
ZEV 6 3

(C) - - Cap on Use of Credits.

1.  ZEVs. Credits earned or allocated by ZEVs pursuant to this section (g}(5),
not including all credits earned by the vehicle itself, may be used to satisfy up to one-
tenth of a manufacturer’s ZEV obligation in any given model year.

2. AT PZEVs. Credits earned or allocated by AT PZEVs pursuant to this
section (g)(5), not including all credits earned by the vehicle itself, may be used to satisfy
up to one-twentieth of a manufacturer’s ZEV obligation in any given model year, but may
only be used in the same manner as other credits earned by vehicles of that category.

3. PZEVs. Credits earned or allocated by PZEVs pursuant to this section
(g)(5), not including all credits eamed by the vehicle itself, may be used to satisfy up to
one-fiftieth of the manufacturer’s ZEV- obligation in any given model year, but may only
be used in the same manner as other credits earned by vehicles of that category.

(D)  Allocation of Credits. Credits shall be assigned by the Executive Officer
to the project manager or, in the absence of a separate project manager, to the vehicle
manufacturers upon demonstration that a vehicle has been placed in a project. Credits
shall be allocated to vehicle manufacturers by the Executive Officer in accordance with a
recommendation submitted in writing by the project manager and signed by all
manufacturers participating in the project, and need not be allocated in direct proportion
to the number of vehicles placed.

(6)  Submittal of ZEV Credits. A manufacturer may meet the ZEV requirements in
any given model year by submitting to the Executive QOfficer 2 commensurate amount of g/mi
ZEV credits, consistent with section 1962(b). These credits may be earned previously by the
manufacturer or acquired from another smenufosturer party, except that beginning with the 2006
model year credits earned from NEVs offered for sale or placed in service in model years 2001
through 2005 cannot be used to satisfy more than the following portion of any-prosam-categery
EZENATRZENPZEVS a manufacturer’s percentase ZEV obligation that mav set only be
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satisfied with credits from AE-PZEMVs-er-PZEVs ZEVs and, starting with the 2009 mode] vear,
the manufacturer’s entage ZEV oblioation that ma tisfied bv credits from AT PZEVs

but not PZEVSs:

| ZEV Category AT PZEV Category

2006 2007 and beyond 2009 2010 and beyond |
75% 50% 75% - 0%

This limitation applies to credits earned in model years 2001 through 2005 by the same
manufacturer or earned in model years 2001 through 2005 by another manufacturer and acquired.
The amount of g/mi ZEV credits required to be submitted shall be calculated according to the
criteria set forth in this section 1962(g).

(7)  Reguirement to Make Up a ZEV Deficit.

(A) General. A manufacturer that produces and delivers for sale in California
fewer ZEVSs than required in a given mode] year shall make up the deficit by the end of the next
model year by submitting to the Executive Officer a commensurate amount of g/mi ZEV credits,
except that credits generated from PZEVs may be used to offset deficits for two model years.
The amount of g/mi ZEV credits required to be submitted shall be calculated by [i] adding the
number of ZEVs produced and delivered for sale in California by the manufacturer for the model
year to the number of ZEV allowances from partial ZEV allowance vehicles produced and
delivered for sale in California by the manufacturer for the model year (for a large volume
manufacturer, not to exceed that permitted under section 1962(b)2)), [ii] subtracting that total
from the number of ZEVs required to be produced and delivered for sale in California by the
manufacturer for the model year, and [iii] multiplying the resulting value by the fleet average
requirements for PCs and LDT1s for the model year in which the deficit is incurred.
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(8)  Penalty for Failure to Meet ZEV Reguirements. Any manufacturer that fails to
produce and deliver for sale in California the required number of ZEVs or submit an appropriate
amount of g/mi ZEV credits and does not make up ZEV deficits within the specified time period
shall be subject to the Health and Safety Code section 43211 civil penalty applicabie to a
manufacturer that sells a new motor vehicle that does not meet the applicable emission standards
adopted by the state board. The cause of action shall be deemed to accrue when the ZEV deficits
are not balanced by the end of the specified time period. For the purposes of Health and Safety
Code section 43211, the number of vehicles not meeting the state board’s standards shall be
calculated according to the following equation, provided that the percentage of a large volume
manufacturer’s ZEV requirement for a given model] year that may be satisfied with partial ZEV
allowance vehicles or ZEV credits from such vehicles may not exceed the percentages permitted
under section 1962(b}2)(A):

(No. of ZEVs required to be produced and delivered for sale in California for the model
year) - (No. of ZEVs produced and delivered for sale in California for the model year) -
(No. of ZEV allowances from partial ZEV allowance vehicles produced and delivered for
sale in California for the model year) - [(Amount of ZEV credits submitted for the model
year) / (the fleet average requirement for PCs and LDT1s for the model-year)].

(h)  Test Procedures. The certification requirements and test procedures for
determining compliance with ¢he this section 1962 are set forth in “California Exhaust Emission
Standards and Test Procedures for 2003 and Subsequent Model Zero-Emission Vehicles, and
2001 and Subsequent Model Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck
and Medium-Duty Vehicle Classes,” adopted by the state board on August 5, 1999, and last
amended Fuly-30,-2002 [Insert date of amendments], which is incorporated berein by reference.

(1)  ZEV-Specific Definitions. The following definitions apply to this section 1962.

(1)  “Advanced technology PZEV” or “AT PZEV” means any PZEV with an

V) “Battery electric vehicle” means any vehicle that operates solely by use of a
battery or battery pack, or that is powered primarily through the use of an electric battery or
battery pack but uses a flywheel or capacitor that stores energy produced by the electric motor or
through regenerative braking to assist in vehicle operation.

_ (3)  “Neighborhood electric vehicle” means a motor vehicle that meets the definition
of Low-Speed Vehicle either in section 385.5 of the Vehicle Code or in 49 CFR 571.500 (as it
existed on July 1, 2000), and is certified to zero-emissiog vehicle standards.

(4)  “Placed in service” means having been sold or leased to an end-user and not to a
dealer or other distribution chain entity, and having been individually registered for on-road use
by the California Department of Motor Vehicles.
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(4.5) ZRegenergtive braking” means the partial recovery of the energv normally _
dissipated into friction braking that is returned as electrical current to an energy storage device.

(5) “Specialty electric-vehicle ZEV™” means a ¥ession-o g

ZEV that is designed fora commercial or governmental fleet application, and either [i] has the
same battery=paek zero emissions energy storage device and chassis as ¢he an existing eleetric
wehiele ZEV from which it is modified, or [ii] in the case of a vehicle that is not based on an
gxisting ZEV platfonm, is optimized for a particular duty cycle, such as urban delivery service,
that conflicts with optimization for maximum vehicle range.

6) Zlype0.LIl and NI ZEV™ all have the meanings set forth in section
1962(d 5K A).

() Abbreviations. The following abbreviations are used in this section 1962:

“AER” mcan§ all-electric range.
“BEV” means battery electric vehicle.

-----

“HFEDS” means highway fuel economy driving cycle.

“LDT"” means light-duty truck.

“LDT1” means a light-ttuck with a loaded vehicle weight of 0-3750 pounds.

“LDTZ2” means a “LEV II” light-duty truck with a loaded vehicle weight of 3751 pounds
to a gross vehicle weight of 8500 pounds, or a “LEV I” light-duty truck with a loaded
vehicle weight of 3751-5750 pounds.

“MDV” means medium-duty vehicle.

“Non-Methane Organic Gases” or “NMOG™ means the total mass of oxygenated and non-
oxygenated hydrocarbon emissions.

*MY” means model year.

“NEV” means neighborhood electric vehicle.

“NOx” means oxides of nitrogen.

“PC” means passenger car.

“PZEV™ means any vehicle that is delivered for sale in California and that qualifies for a
partial ZEV allowance of at least 0.2.

“SOC” means state of charge.

“SULEV” means super-ultra-low-emission-vehicle.

“UDDS” means urban dynamometer driving cycle.

“ULEV” means ultra-low emission vehicle.

*VMT™” means vehicle miles traveled.

“ZEV™ means zero-emission vehicle.

(k)  Severability. Each provision of this section is severable, and in the event that any
provision of this section is held to be invalid. the remainder of this article remains in full force
and effect.

Staff’s Suggested Modifications to Original Proposal
Made Available: March 5, 2003

Board Hearing: Postponed to March 27, 2003 26



183

Note: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43104 and 43105, Health and Safety
Code. Reference: Sections 39002, 39003, 39667, 43000, 43009.5, 43013, 43018, 43100, 43101, 43101.5,
43102, 43104, 43105, 43106, 43107, 43204, and 43205.5, Health and Safety Code. '

2. Make comparable amendments to the “California Exhaust Emission Standards and
Test Procedures for 2003 and Subsequent Model Zero-Emission Vehicles, and 2001 and
Subsequent Model Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.” In addition, add section D.3. reading as follows:

3. ZEV Reporting Reguirements. In order to verify the status of each

manufacturer’s compliance with the ZEV requirements for a given calendar vear, each
manufacturer shall submit a report to the Executive Officer at least annually, by May 1 of the
calendar vear following the close of the model vear, that identifies the necessary delivery and
placement data of all vehicles generating ZEV credits or allowances, and all fransfers and
acquisitions of ZEV ¢redits. The manufacturer may ilgdate the report by September 1 fo cover
activities occurring between April 1 and June 30. ‘
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SUMMARY OF BOARD ITEM

- ITEM # 03-2-3:

STAFF RECOMMENDATION:

DISCUSSION:

Public Meeting to consider revisions to the Carl Moyer
Memorial Air Quality Standards Attainment Program

- {Carl Moyer Program) Guidelines and to the Lower-

Emission School Bus Program Guidelines.

Staff recommends that the Board approve the
proposed revisions.

The Board initially approved Carl Moyer Program
Guidelines in February 1999 and updated those in
November 2000. The Carl Moyer Program provides
funding for projects that reduce oxides of nitrogen
(NOx). These reductions assist California in meeting
State Implementation Pian commitments and in
ensuring conformity with transportation plans, thus
preventing the loss of federal highway doilars. Funds
are overseen by ARB and administered by local air
districts. In the first three years of the Carl Moyer
Program (1998-2001), NOx reductions of
approximately 11 tons per day were achieved at an
average cost-effectiveness of $4,000 per fon.

ARB also oversees the Lower-Emission School Bus
Program, designed to reduce school children’s
exposure o toxic particulate matter (PM) and smog-
forming NOx. The Board approved original guidelines
for the School Bus Program in December 2000. The
program began that year with a $50 miilion allocation
from the state budget. There was an additional
budget aliocation of $16 million in 2002. In the first
two years of the program, emission reductions were
achieved by replacing older, high polluting buses with
newer models, and by equipping in-use school buses
with ARB-verified retrofit devices.

In 2002 state voters approved Proposition 40 ~ the
California Clean Water, Clean Air, Safe
Neighborhood Parks, and Coastal Protection Act —
which contains an additional $50 million for Carl
Moyer projects. Assembly Bill 425 of 2002 (Chapter
379) further directs that 20 percent of these funds be
allocated to the Lower-Emission School Bus Program.
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SUMMARY AND IMPACTS:

The proposed revisions to the Carl Moyer Program
Guidelines include tentative district funding
allocations, new matching fund requirements that
inciude the opportunity for smailler districts to obtain a
one-year waiver for their match, updated cost-

- effectiveness criteria, and a new provision for

satisfying match requirements with PM reduction
projects. New environmental justice requirements per
recent statutory changes were also incorporated.
Finally, the preposal also includes an update of cost-
effectiveness, engine emission standards and
inventories, and several minor technical and
administrative modifications.

The School Bus Guidelines are being revised to
address new school bus purchase eligibility criteria, to
eliminate match requirements for air districts that self-
administer the program, and to add a mechanism for
assessing monetary penalties on business entity(ies)
responsible for delays that result in failure of program-
funded bus delivery. Minor changes to requirements
for school districts to contribute funds toward the
purchase of new school buses are also inciuded.

The proposed guideline revisions will ensure that the
Cari Moyer and School Bus programs continue to
deliver real, quantifiable, enforceabie, and cost-
effective emission reductions in concert with the new
funding stream offered by Proposition 40 and new
engine technologies recently introduced in California.
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ERRATA - 3/27/03
The Lower-Emission School Bus Program Guidelines — Proposed Revisions 2003

Page 16 — Section IV: Proposed Penalty Provision for Late Delivery of School
Buses

Spec‘rﬁca!ly, the staff is proposing that ai

- the ARB assess
a pena!ty of $100.00 per day delivered late for each bus delivered after the delivery
deadline.

...... In addition, each funding award contract and school bus purchase order agreement
must contain the following staterment:

The ARB shall assess a
penalty of $100.00 per day per bus on the business entlty or entities responsible for a
delay that resuits in the failure to deliver school bus(es) purchased with funds from the
Lower-Emission School Bus Program by the delivery deadline contained in this
agreement.” .

The Carl Moyer Memorial Program Guidelines — Proposed Revisions 2003

Page 17 - Section 7) Engine Repowers:

“life of the project. only rebuiit or remanufactured engines and parts offered by the OEM
or by a non-OEM rebuilder that demonstrates to the ARB that the rebuilt engine and

parts are functionally equivalent from an emissions and durability standpoint to the OEM
engine and components being replaced are eligible for participation.

Pages 29 and 52 — Sections on Project Criteria in Chapters Two, and Three,
respectively:

Eligible rebuilt or remanufactured engines and parts are those offered by the OEM or by
a non-OEM rebuilder that demonstrates to the ARB that the rebuilt engine and parts are
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functionally equivalent from an emissions and durability standpoint toh the OEM engine
and components being replaced.

Page 88 — Section on Project Criteria:,

Project eligibility for marine vessel applicants must be determined based on operation in
California waters. Califomnia water boundaries are defined by the districts as emission
inventory boundaries. If a local district has not established an emission inventory
boundary, the ARB and district staff will determine an appropriate value for the

applicant.

Page 99 —- Section on Project Criteria in Chapter Six:

Eligible rebuilt or remanufactured engines and parts are those offered by the OEM or by
a non-OEM rebuilder that demonstrates to the ARB that the rebuilt engine and parts are

functionally equivalent from an emissions and durability standpoint to the OEM engine
and components being replaced.

Pages 99 — Section on Project Criteria in Chapter Seven:

Projects must meet C/E criterion of $13,600 per ton of NOx reduced to qualify for
funding, except that projects that repiace ICE forklifts with electric forklifts in the 3,000 —
6,000 pound lift capacity range have a separate C/E criterion of $3,100.

Pages 120 — Criteria Table:

Cost-effectiveness is $13,600 per ton of NOx reduced for (1) electric replacement of
forklilfts with 6,000 pound or more liftt capacity, or (2) ICE retrofit of existing forklifts.
Cost-effectiveness for a glectric replacement forklifts with 3,000 — 6,000 pound lift
capacity is $3,100 per ton of NOx reduced.

Pages 126 — Example 3 - Emission Reduction Calculation:

This example assumes three years of emission reductions prior to the effective date of
the ICE forklift retrofit control measure. The measure will be phased in over a six-year
time frame. Thus, districts are asked to contact the ARB for quidance in determining
the actual emission reduction benefit period. once the measure becomes effective.
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AIR RESOURCES BOARD '

NOTICE OF PUBLIC MEETING TO CONSIDER REVISIONS TO THE CARL MOYER
MEMORIAL AIR QUALITY STANDARDS ATTAINMENT PROGRAM GUIDELINES
AND THE LOWER-EMISSION SCHOOL BUS PROGRAM GUIDELINES '

The California Air Resources Board (ARB or Board) will conduct a public meeting at the
time and place noted below to consider revisions to the Carl Moyer Program (CMP)
Guidelines and the Lower-Emission School Bus Program Guidelines. The guidelines
govern the disposition of funds under two ARB grant programs.

DATE: March 27, 2003
TIME: 9:00 a.m.

PLACE: Air Resources Board
Central Valley Auditorium
1001 “I” Street
Sacramento, CA 95812

This item will be considered at a two-day meeting of the Board, which will commence at
9:00 a.m., March 27, 2003, and may continue at 8:30 a.m., March 28, 2003. This item may
not be considered until March 28, 2003. Please consult the agenda for the meeting, which
will be available at least ten days before March 27, 2003, to determine when this item will
be considered. .

if you have special accommodation or language needs, please contact ARB's Clerk of the
Board at (916) 322-5594 or sdorais@arb.ca.qgov as soon as possible.
TTY/TDD/Speech to Speech users may dial 7-1-1 for the California Relay Service.

FUNDING FOR CARL MOYER AND SCHOOL BUS PROGRAMS — PROPOSITION 40

-~ On March 5, 2002, the voters of California approved Proposition 40, the California
Clean Water, Clean Air, Safe Neighborhood Parks, and Coastal Protection Act. The
measure allows the State to sell $2.6 billion of general obligation bonds to conserve
natural resources. Of these bonds, the measure allocates a total of $50 miillion over
two years to the ARB for distribution to local air pollution control and air quality
management districts for projects that “affect air quality in state and local parks and
recreation areas” in accordance with the Carl Moyer Program (Health and Safety Code
[HSC] section 44275 et seq.) guidelines. in addition, Assembly Bill 425 (Stats. 2002,
Ch. 379) directs that 20 percent of the Proposition 40 funds made availabie to ARB
shall be allocated for the acquisition of “clean, safe, school buses for use in California’s
public schools.” Assembly Bill 425 did not provide any funding for continuation of the
in-use diesel bus retrofit component of the ongoing Lower-Emission School Bus
Program. Considered together, these appropriations provide $19.5 million for the CMP
and $4.92 million for the Lower-Emission School Bus Program in the 2002/2003 fiscal

year.

The Carl Moyer and the Schooi Bus Programs are ongoing grant programs that have been
well received and significantly oversubscribed in the past — the CMP for the past four years
and the Lower-Emission School Bus Program for the past two years, Both programs are
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expected to be oversubscribed with the new funding. in both programs, the ARB provides
oversight but does not administer the program directly. All CMP funds are provided to local
air districts while the local air districts or the Califomnia Energy Commission (CEC)
administers the school bus funds. Finally, both programs contain environmental justice
criteria, i.e., criteria to ensure that at least 50 percent of the funds are allocated in areas
disproportionately affected by air pollution.

THE CARL MOYER PROGRAM

The Carl Moyer Memorial Air Quality Standards Attainment Program (HSC section

44275 et seq.) is a grant program that funds the incremental cost of cleaner-than-
required engines and equipment. Public or private entities that operate eligible engines
and/or equipment in California can participate by applying for funds directly to their local -
air poliution control or air quality management districts (districts). Examples of eligible

. engines and equipment include heavy-duty on-road and off-road, marine, locomotive,
stationary agricuitural pumps, forklifts, airport ground support equipment, and heavy-
duty auxiliary power units.

The Carl Moyer Program provides funds for significant near-term reductions in
emissions of oxides of nitrogen (NOx), a smog-forming pollutant. These reductions are
necessary for California to meet its clean air commitments under the State
Implementation Plan (SIP) and for air districts to meet commitments in their conformity
plans and state air quality plans. The program aiso provides reductions of particulate
matter (PM) emissions, which are a component of diesel engine exhaust and have
been identified by the ARB as a toxic air contaminant.

The ARB holds responsibility for developing the guidelines that districts use to
implement the program and allocates funding to the districts. In order to allocate and
oversee initial funding, the ARB approved the first set of guidelines for the CMP in
February 1999. In November 2000, the ARB generated and approved a revisicn
designed to improve and optimize the program based on data obtained from the first
year of operation. These guidelines are available at ARB’s Public Information Office,
1001 | Street, Sacramento, CA, 95812 and at the ARB website:
http://www.arb.ca.gov/msprog/moyer/moyer.him.

During the first year of implementation, 1998/1999, demand for the $25 million
allocation far exceeded available funding, thus enabling the resulting emission
reductions to become extremely cost-effective. As a resutt, the Govermnor and the
Legislature responded to the program'’s initial success by approving one-time budget
appropriations of $23 million, $50 million, and $16 million over the next three years,
respectively, in order to continue the program. Total program funding for the first four
years reached approximately $114 million.

In the second year of the CMP, legislation established a 13-member Advisory Board
(HSC section 44297) with the responsibitity for making recommendations on the need
to continue the program, the amount and source of continued funding, and program
modifications, if necessary. The Advisory Board recommendations included /) the
continuation of the CMP with increases in funding through the year 2010; /i) a cap on
local district matching fund requirements; and jii} a statewide 25% PM emission
reduction target and a 25% PM emission reduction requirement for districts in serious

2
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non-attainment of the federal PM10 standards. Many of the recommendations of the
Advisory Board have been implemented through legislation or CMP guidance updates.

. Although no permanent funding has been established at the levels hoped by the
Advisory Committee, the CMP has provided some continued level of funding for the last
five years.

In the first three years of the CMP, funded projects reduced NOx emissions by more
than 11 tons per day (tons/day) at an average cost-effectiveness of approximately
$4,000 per ton of NOx reduced. This cost-effectiveness compares favorably to other air
pollution control programs in California. Project lifetimes range from five to 20 years
depending on the type of project. Thus, the program offers necessary and cost-
effective near- and long-term emission reduction benefits.

THE LOWER-EMISSION SCHOOL BUS PROGRAM

The Lower-Emission School Bus Program is an incentive program that provides grants
to school! districts to reduce school children’s exposure to both toxic PM emissions and
smog-forming NOx emissions through the implementation of iwo program components:
1) a school bus purchase and infrastructure component to replace the oidest, highest-
poliuting buses with new, lower-emitting buses meeting the iatest federal motor vehicle
safety standards; and 2) a retrofit component to reduce PM emissions from the in-use
diesel school bus fleet.

For the past two years, the ARB, in conjunction with the CEC, has administered the
Lower-Emission School Bus Program. Through the state budget process, Govemor
Gray Davis and the Legislature aliocated a total of $66 million for the implementation of
this program. Of this total funding amount, $49.5 million has been dedicated to the
purchase of safe, lower-emitting new school buses throughout the 2000/2001 and
2001/2002 fiscal years. The remaining $16.5 million has been dedicated to the
purchase and installation of exhaust afterireatment devices to reduce PM emissions
from in-use diesel school buses.

The ARB, the CEC, and the local air quality management and air pollution control
districts have administered and implemented the program using the original Lower-
Emission School Bus Guidelines approved by the Board on December 7, 2000.

These guidelines are available at ARB’s Public information Office, 1001 | Street,
Sacramento, CA, 85812 and at the ARB website:
http://www.arb.ca.gov/schoolbus/schoolbus.htm. The CEC has been responsibie for
direct implementation of the program component to replace old school buses with new,
low-emitting models in many areas of the state; the five most populous air districts have
been responsible for program implementation in their respective regions. For the in-use
diesel bus retrofit component of the program, participating air districts are responsible
for its direct implementation. This program component is on-going and is not scheduled
for completion until September 2003. The ARB is responsible for general program
oversight and administration for both components of the Lower-Emission School Bus
Program, and will continue in this role for expenditure of the funding provided through
Proposition 40, as described beiow.
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PROPOSED REVISIONS TO THE CARL MOYER PROGRAM

Staff is proposing the following eight revisions to the Carl Moyer Program guidelines,
each of these revisions are discussed below. Districts may fund only those projects

that meet the CMP guidelines and eligibility criteria, or those projects approved on a

case-by-case basis by the ARB’s Executive Officer. ,

1) New District Matching ‘Fund Requirements, In-kind Contributions, and
Tentative Funding Allocations for FY 2002/2003

Matching fund requirements are important because they provide a literal “buy-in™ from
local air districts responsible for the selection, monitoring, and enforcement of projects.
This requirement also helps ensure that the most worthwhile projects are selected and
that more funds are available for clean air projects. For this reason, in the first four
years of CMP implementation, a cost share of $1 of local district funds for every $2 of
CMP funds was required. However, ARB recognizes the new fiscal realities, especially
for smaller air districts and the challenges in meeting matching fund requirements. A
minimum allocation of $100,000 for each participating district and a one year waiver of
the match requirement for local districts with populations totaling less than one percent
of the state population and in attainment of the ozone federal standard are proposed.

As in the past, districts with populations totaiing more than one percent of the state
population or in non-attainment of the ozone federal standard are eligible for additional
funding determined equally by population and commitments for attainment. For these
districts, the matching fund requirement remains the same: one dollar of district funds
for every two dollars of Carl Moyer funds.

2) New Cost-Effectiveness to Allow for Cost-of-Living increases

The program cost-effectiveness requirement of $13,000 per ton of NOx reduced was
approved by the ARB in the current set of guidelines in November 2000. Section 44283
of the HSC authorizes the Board to adjust the cost-effectiveness limit to refiect inflation.
Thus, ARB has adjusted the cost-effectiveness limits for FY 2002/2003 to reflect a cost
of living increase from 2000 to the present. The new cost-effectiveness is $13,600 per
ton of NOx reduced, applicable for FY 2002/2003 and later.

3) Meeting Matching Requirements with PM Emission Reduction Projects

A new provision offers participating districts the ability to use funds under their authority
for projects that focus exclusively on PM emission reductions. Funds allocated for PM-
only projects can be used to meet matching fund requirements estabiished by the CMP.
Possible projects include retrofits for heavy-duty (HD) diesel trucks or off-road diesel
equipment with ARB verified after-treatment systems. Participating districts without a
match requirement cannot use their minimum allocations o fund PM reduction projects.
In addition, the cost-effectiveness criterion of $13,600/ton of NOx reduced required for
all CMP projects does not apply for projects focused on PM emission reductions only.
ARB staff will work with districts to develop appropriate cost-effectiveness limits for PM.
Districts will retain the fiexibility to propose appropriate aliocations for PM reduction
projects subject to ARB’s concutrence.
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4) Environmental Justice Requirements |

State law defines environmental justice as the fair treatment of people of all races,
cultures, and incomes with respect to the development, adoption, implementation and
enforcement of environmental laws, regulations, and policies (Government Code
section 65040.12). The ARB is committed to making environmental justice an integral
part of all its activities. in December 2001, the ARB adopted “Policies and Actions for
Environmental Justice” establishing a framework for improving air quality and public
health in all California communities, especially in low-income and minority communities.
The policy recognizes the need for local air districts to address environmental justice
issues at the community level.

AB 1390 (Firebaugh; Stats. 2001, Ch. 763; HSC section 43023.5) established
environmental justice requirements for the CMP. Beginning in fiscal year 2001/2002,
air districts with greater than one million inhabitants must aliocate at ieast 50% of their
CMP incentive money in a manner that directly benefits low-income communities and
communities of color that are disproportionately affected by air poliution. This currently
includes five air districts: Bay Area Air Quality Management District (AQMD),
Sacramento Metropolitan AQMD, San Diego County Air Poliution Control District
(APCD)}, San Joaquin Valiey Unified APCD, and South Coast AQMD. Districts with less
than a million residents are encouraged to consider environmental justice in allocating
CMP funds, to the extent feasible. Some smaller districts have developed
environmental justice methodology to implement the CMP. This includes Mendocino
County AQMD and Monterey Bay Unified APCD.

Proposition 40 (Public Resources Code section 5096.650), which allocates CMP funds
for the fiscal years 2002/2004, reiterates the requirement that environmental justice
criterion be considered in determining eligible CMP projects.

5) Update of Engine Emission Standards and Emission Inventories

NOx and PM emission factors have been revised to reflect the most recent information
from ARB’s emission inventory models, EMFAC and OFFROAD. Aiso updated are the
emission factars for off-road, agricultural irrigation pump, and marine engines.
Specifically, OFFROAD incorporates the most recent regulations for off-road diesel
engines adopted by both the U.S. Environmental Protection Agency and ARB.

Under the new guidelines, engines designated for participation in any averaging,
banking, and trading (AB&T) program are ineligible to participate in the CMP. This
includes off-road engines designated “flexibility” or “family emission level (FEL)"
engines. Similarly, on-road engines not meeting current standards, but availabie
through non-conformance penaities {NCP) are not eligible for CMP funding.

6) Consideration of Projects Not Included in the Existing Guidefines

Participating air districts are required to observe strict adherence to the ARB-approved
guidelines for the CMP. Technologies that offer real and quantifiable emission
reduction benefits are fast developing in a number of project categories. On occasion,.
these technologies fall outside the core project categories of engine replacement,
repower, or retrofit projects. Guidance is inciuded in the revised program guidelines to
allow for consideration of these unique and innovative technologies. So long as

5
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emission reduction benefits are real, quantifiable, and enforceable, new provisions
allow local districts to identify meritorious projects under an “other” category. Districts
are required to consult with ARB for final determination of project eligibility. Projects
that fall under the “other” category must be evaluated on a case-by-case basis; funding
may not be requested to comply with a regulation or any other legally binding
agreement that requires the emission reductions.

7) Engine Repowers

For clarification and in an effort to ensure that emission reductions resulting from
engine repowering projects funded under the CMP remain guaranteed for the life of the
project by the engine’s original equipment manufacturer (OEM), the use of OEM parts
and OEM-authorized dealerships and/or distributors for engine repowers shall be
required. In this context, repower also includes remanufacturing and rebuilding of
engines.

In addition, ARB recognizes that Tier 2 engines may not be feasible for repower
installation on some pre-2002 off-road equipment. The Tier 2 engine support system
including electrical, cooling, hydraulics, and engine mounts may not be practically
instalied. Therefore, the revised guidelines include provisions that may aliow engines
meeting Tier 1 standards for repower installations when it is the only feasible option.

8) Reporting Requirements for Participating Local and Regional Air Districts

An annual report on Proposition 40 expenditures to the Legislature is required. As a
result, the Department of Finance, Office of State Audits and Evaluations, will audit
program administration at both the state and loca!l levels. The ARB’s reports are based
on the information provided by all participating districts. Thus, each district must
continue to report routinely to ARB following ARB-approved forms and formats. The
proposed guidelines offer specific reporting requirements for the participating districts.

PROPOSED REVISIONS TO THE LOWER-EMISSION SCHOOL BUS PROGRAM

The staff is. propdsing several changes to the existing Lower-Emission School Bus
Program. Summarized below are the proposed changes for the continuation of the
program with 2002/2003 fiscal year funds provided through Proposition 40.

1) Updated regional funding allocations based on $4,290,000 available statewide in the
20022003 fiscal year for the purchase of “clean, safe, school buses.”

2) CEC administration of the program for school districts in more regions throughout
California than in the two previous years of the program, i.e., fewer regions will self-
administer the program.

3) Board-designated funding split for alternative-fuel school bus purchases and
intermediate level diesel school bus purchases (i.e., iwo-thirds of funding for
alternative-fuel school buses; one-third of funding for diesel school buses) to be
maintained as statewide goal, with less emphasis on region-specific implementation.

4) Minor changes to requirements for school districts to contribute funds toward the
purchase of new school buses, including a reduced school district funding

6
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contribution for the purchase of a new school bus that replaces an in-use pre-1977
mode! year school bus.

5) Elimination of the requirement for air districts that seif-administer the program to
contribute match funding in the amount of ten percent of their respective state
funding aliocations.

6) Updated eligibility criteria for funding new alternative-fuel and intermediate level
diesel school buses with 2003 model-year engines.

7) Updated program timetable with enforceable delivery deadline for program-funded
schoo! buses.

8) Monetary penalty assessed on business entity responsible for any delay that results
in the failure to deliver program-funded school buses to school districts by the
program delivery deadline.

9) Program expenditures, at both the local and State level, subject to audit by Office of
State Audits and Evaluations, Department of Finance.

STAFF RECOMMENDATIONS

Staff recommends that the Board, at its March 27, 2003 hearing, approve the proposed
guideline revisions for the Carl Moyer and Lower-Emission School Bus Programs. The
guidelines establish the framework for implementation of the program in California. The
impetus for the CMP revisions is to integrate into the program updated information and
clarifications of previous provisions. The goal of the program continues to be to achieve
real, quantifiable, and enforceable, cost-effective emission reductions. The impetus for
the revisions to the Lower-Emissicn School Bus Program is to update eligibility criteria for
funding new schoo! buses due to the introduction of new engine emissions requirements
in October 2002, and to incorporate other minor administrative changes.

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSON

The proposed revisions to the Carl Moyer Program Guidelines and the Lower-Emission
School Bus Program Guidelines will be presented by the ARB staff at the Board
meeting. Copies of the staff reports, which incorporate the proposed guideline
revisions, may be obtained from the Board's Public information Office, 1001 | Street,
Sacramento, CA 95812, (916) 322-2990, prior to the scheduled meeting. Revisions to
the Carl Moyer Program Guidelines will also be available electronically on ARB'’s
website at hitp://iwww.arb.ca.gov/msprog/mover/moyer.htm. Further inquiries on the
CMP should be directed to Chuck Bennett, Air Resources Engineer, at (916) 322-2321.

Revisions to the Lower-Emission School Bus Guidelines are also availabie on the
ARB's website at hitp://www.arb.ca.gov/schoolbus/schoolbus.him. Inqguiries regarding
the Lower-Emission School Bus Program should be directed to Krista Fregoso, Air
Poliution Specialist, at (916) 445-5035.

. The adoption of the revised guidelines is not subject to the Administrative Procedures
Act. However, in order to provide at least 45 days for public comment prior to final
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adoption, the record on this matter will be held open until Aprit 17, 2003, and comments
will be considered by the Executive Officer prior to adopting the revised Guidelines.

SUBMITTAL OF PUBLIC COMMENTS

The public may present comments relating to this matter orally or in writing to the Clerk
of the Board in person, on the day of the meeting, and in writing or by e-mail before or
after the meeting. To be considered, written submissions not physically submitted at
the Board meeting must be received no later than 12:00 noon, April 17, 2003, and
addressed to the following:

Postal mail is to be sent to: Clerk of the Board
Air Resources Board _
1001 “I” Street, 23™ Floor
Sacramento, CA 95814

Electronic mail is to be sent to moyerQ3@listserv.arb.ca.gov and received at the ARB
no later than 12:00 noon, April 17, 2003.

Facsimile submissions are to be transmitted to the Clerk of the Board at (916) 322-3528
and received at the ARB no later than 12:00 noon, April 17, 2003.

The Board requests but does not require 30 copies of any written submission that you
would like considered at the public meeting. Also, the ARB requests that written and e-
mail statements be filed at least ten days prior to the meeting so that ARB staff and
Board Members have time to fully consider each comment.

CALIFORNIA AIR RESOURCES BOARD

Tz c

Catherine Witherspoon
Executive Officer

Date: February 28, 2003
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SUMMARY OF BOARD ITEM

ITEM # 03-3-1:

STAFF RECOMMENDATION:
DISCUSSION:

SUMMARY AND IMPACTS:

Public Meeting to Consider a Health Update —
Ozone And Health Effects: Asthmatics

Informational Item

Staff will update the Board on a published paper on
ozone exposure and health effects in asthmatics.

The impact of ozone on public health is a serious
concemn to health officials. The 2000 review of state
ambient air quality standards — jointly conducted by
ARB and the Office of Environmentai Health Hazard
Assessment (OEHHA) — ranked ozone as the
second highest priority for formal reassessment and
possible revision due to its effect on children and
other sensitive populations. That process is
currently underway, with Board consideration
tentatively scheduled for the end of 2003.

Some epidemiological studies suggest that
asthmatic individuals may be at greater risk of
adverse effects, compared to nonasthmatics, when
exposed to ambient ozone. Since most asthmatics
have the allergic form of the disease, one possible
explanation for the epidemiological observations is
that ozone interacts in some way with allergic
responses, resulting in a greater adverse response
than would be induced by exposure to either ozone
or allergen alone. The paper to be presented
provides evidence for this hypothesis, and has
implications for future standard setting because of
its contribution to explaining the impact of ozone
exposure on asthmatics.
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SUMMARY OF BOARD ITEM

ITEM # 03-3-4: Public Meeting to Consider a Report and Findings
on the Exempting Additional Vehicles from
California's Smog Check Program, in
Response to Assembly Bill 2637 (Cardoza, 2002)

STAFF RECOMMENDATION: Staff evaluated the emissions impact of exempting
five and six year old cars from Smog Check
inspections. Currently, cars are exempt through
their first four years of age. Staff recommends that
the Board find a broader exemption would result in
adverse emission impacts in Enhanced Smog
Check areas that, in turn, would prohibit California
from meeting its SIP commitments. In Basic Smog
Check (rural) areas, the staff recommends that the
Board find the exemption would not prohibit
California from meeting its S|P obligations.

DISCUSSION:  AB 2637 exempts new vehicles from Smog Check
inspections for up to six modei years, statewide,
starting January 1, 2004, unless ARB finds that
exempting additional vehicles would prohibit the
State from meeting federal Clean Air Act conformity
requirements or California’s State Implementation
Plan (SIP) commitments. AB 2637 is also the bill
that requires the implementation of the Enhanced
Smog Check Program in the urbanized portion of
the San Francisco Bay Area Air Basin. The

- Legislature's intent was to explore whether certain
program modifications were feasible before more
Californians are subject to enhanced inspections.
A separate, pending report to the State Legislature
(to be submitted July 2003) evaluates the Smog
Check Program in its entirety and is expected to
make various recommendations for improving the
Program’s performance. Although staff has
concluded that a five-year and six year exemption is
not warranted at this time, staff will continue to
investigate whether subgroups of clean, extremely
durable five and six year old vehicles (e.g., PZEVs)
could be exempted with minimal adverse emission
impacts.
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SUMMARY AND IMPACTS:  Approval of the staff's recommendations will have
' two effects. First, it will leave the Enhanced Smog

Check program unchanged, thereby preserving all
the associated emissions benefits and ensuring
compliance with the California SIP. Second, it will
expand the exemption for new cars in Basic Smog
Check areas from four to six model years, reducing
costs to persons with cars registered in those areas.
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State of California
AIR RESOURCES BOARD

NOTICE OF PUBLIC MEETING TO CONSIDER THE APPROVAL OF A REPORT AND
FINDINGS ON THE EXEMPTION OF ADDITIONAL VEHICLES FROM CALIFORNIA’S
SMOG CHECK PROGRAM

The Air Resources Board (the Board or ARB) will conduct a public meeting at the time
and place noted below to consider the approval of a report and findings on the
Exemption of Additional Vehicles from California’s Smog Check Program,

DATE: April 24, 2003
TIME: 9:00 AM

PLACE: Air Resources Board
Central Valley Auditorium, Second Floor
1001 “|” Street
Sacramento, CA 95814

This item will be considered at a two-day meeting of the Board, which will commence at
9:00 a.m., April 24, 2003, and may continue at 8:30 a.m., April 25, 2003. This item may
not be considered until April 25, 2003. Please consult the agenda for the meeting,
which will be available at least 10 days before April 24, 2003, to determine the day on
which this item will be considered.

If you have special accommodation or language needs, please contact ARB’s Clerk of
the Board at (916) 322-5594 or sdorais@arb.ca.gov as soon as possible.
TTYMDD/Speech-to-Speech users may dial 7-1-1 for the California Relay Service.

If you are a person with a disability and desire 1o obtain this document in an alternative
format, please contact the Americans with Disabilities Act (ADA) Coordinator at

(916) 323-4916, or TDD (916) 324-9531, or (800) 700-8326 for TDD calls from outside
the Sacramento area.

In 2002 the Legisiature enacted AB 2637 (Stats. 2002, Chapter 1001), which requires
the establishment of an enhanced Smog Check Program in the urbanized areas of the
San Francisco Bay Area Air Basin. Among other requirements, AB 2637 also provides
for new motor vehicles to be exempted statewide from the Smog Check biennial
inspection program for up to six model years instead of the current four model years.
The increased exemption is to become effective in all Basic and Enhanced Smog
Check areas beginning January 1, 2004, unless the ARB finds that exempting the
additional vehicles would prohibit the State from meeting the requirements of the
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-section 176(c) of the federal Clean Air Act or California's commttrnents with respect to
the State Implementation Plan (SIP).

The staff has reviewed the requirements of AB 2637 and has investigated the
emissions impact of increasing the Smog Check exemption to either five or six model
years for new motor vehicles. The analyses show that significant, adverse emissions
impacts would result in Enhanced Smog Check areas from increasing the exemption to
either five or six model years. Therefore, the staff proposes that the Board approve its
report and find that a fleet-wide exemption for new motor vehicles beyond the current
four years would result in adverse emission impacts that wouid prohibit the State from
meeting California’s SIP commitments in Enhanced Smog Check areas. In Basic Smog
Check areas, the staff proposes that the Board find the exemption would not prohibit
the State from meeting California’s SIP commitments. If the Board approves the
findings proposed by staff, the exemption would not increase beyond the current four
years in Enhanced Smog Check areas, but would increase to five and six model year
vehicles in Basic Smog Check areas. As indicated in the report, ARB staff also
suggests that further investigation is warranted to determine if subgroups of cleaner five
and six year old vehicles can receive an extended exemption period in Enhanced Smog
Check areas from their initial Smog Check inspection, with minimal adverse emission
impacts.

ARB staff will present a written report at the meeting. Copies of the re?ort may be
obtained from the Board's Public Information Office, 1001 “I" Street, 1° Floor,
Environmental Services Center, Sacramento, CA 95814, (916) 322-2990, after
April 2, 2003. The report may also be obtained from ARB’s internet site at

[http:/iwww.arb.ca.gov/imsprog/inusecom/inusecom.htm].

Interested members of the public may also present comments orally or in writing at the
meeting, and in writing or by e-mail before the meeting. To be considered by the
Board, written comments submissions not physically submitted at the meeting must be
received no later than 12:00 noon, April 23, 2003, and addressed to the following:

Postal mail is to be sent to:

Clerk of the Board

Air Resources Board

1001 “I” Street, 23" Floor
Sacramento, California 95814

Electronic mail is to be sent to smogck03@listserv.arb.ca.gov and received at the
ARB no later than 12:00 noon, April 23, 2003.

Facsimile submissions are to be transmitted to the Clerk of the Board at
(916) 322-3928 and received at the ARB no later than 12:00 noon April 23, 2003.
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The Board requests, but does not require 30 copies of any written submission. Also,
the ARB requests that written and e-mail statements be filed at least 10 days prior io
the meeting so that ARB staff and Board members have time to fully consider each
comment. Further inquiries regarding this matter should be directed to Tony Dickerson,
Air Resources Engineer, (626) 459-4350, 9528 Telstar Avenue, El Monte, CA 91731.

CALIFORNIA AIR RESOURCES BOARD

Catherine Witherspoon
Executive Officer

Date:

The energy challenge facing California is real. Every Californian needs fo take immediate action to reduce
energy consumption. For a list of simple ways you can reduce demand and cut your energy costs, see
our Web-site at www.arb.ca.gov.
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CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
AIR RESOURCES BOARD

STAFF REPORT

THE EXEMPTION OF ADDITIONAL VEHICLES FROM SMOG CHECK

sl

This report has been reviewed by the staff of the California Air Resources Board and
approved for publication. Approval does not signify that the contents necessarily reflect
the views and policies of the Air Resources Board, nor does the mention of trade names
or commercial products constitute endorsement or recommendation for use.

Date of Release: April 2, 2003
Scheduled for Consideration: April 24, 2003
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EXECUTIVE SUMMARY

Assembly Bill 2637 (Stats. 2002, Chapter 1001), signed by the Governor in September
2002, establishes an Enhanced Smog Check program in the San Francisco Bay Area Air
Basin. As part of the law, the current four-year Smog Check exemption for new motor
vehicles would be extended statewide to six years with the goal of minimizing the burden
of the program on vehicles less likely to fail an inspection. The increased exemption is to
become effective in all Basic and Enhanced Smog Check areas unless the ARB finds that
exempting the additional vehicles would prohibit the State from meeting the requirements
of the section 176(c) of the federal Clean Air Act or California’s commitments with
respect to the State Implementation Plan (SIP).

This report presents an analysis conducted to examine the impact of the proposed
expanded exemption. It is intended to provide the Board with the information it needs to
make the air quality impact finding called for in AB 2637.

The results of the analysis are that either a five or six year exemption for new vehicles
would result in a significant increase in ozone forming emissions throughout areas
designated for the Enhanced Smog Check Program. The magnitude of the increase
would present a significant barrier towards achievement of California’s air quality
commitments. Therefore, the staff proposes that the Board approve its report and find that
a fleet-wide exemption for new motor vehicles beyond the current four years would result
in adverse emisston impacts that would prohibit the State from meeting California’s SIP
commitments in Enhanced Smog Check areas. In Basic Smog Check areas, the staff
proposes that the Board find the exemption would not prohibit the State from meeting
California’s SIP commitments.

If the Board approves-the findings proposed by staff, the exemption would not increase
beyond the current four years in Enhanced Smog Check areas, but would increase to five
and six model year vehicles in Basic Smog Check areas. In addition, as explainéd in the
body of this report, staff believes opportunities may exist in Enhanced Smog Check areas
for more targeted newer vehicle exemptions focusing on vehicles determined to be far
less likely to benefit from an initial inspection after four years in comparison to the
overall five and six year old fleet.
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BACKGROUND

Assembly Bill 2637, by Assemblyman Dennis Cardoza (D-Merced), was passed by the
Legislature August 28, 2002, and was signed by Governor Davis on September 27, 2002.
The measure took effect January 1, 2003.

AB 2637 requires the establishment of an Enhanced Smog Check Program in the
urbanized areas of the San Francisco Bay Area Air Basin (Bay Area). The Bay Area Air
Basin includes the counties of Alameda, Contra Costa, Marin, Napa, San Francisco, San
Mateo, and Santa Clara, and portions of Solano and Sonoma. The Enhanced Smog
Check Program includes loaded-mode (dynamometer-based) testing, as well as the
direction of selected vehicles to Test-Only stations in the urban parts of these counties.

The bill requires the Bureau of Automotive Repair (BAR) to launch the enhanced
program in the Bay Area once an adequate number of test-only stations, test and repair
stations, referee services, and other necessary facilities and equipment are in place to
provide reliable and convenient service to vehicle owners. BAR’s goal is to have
licensed Smog Check stations begin testing vehicles in the Bay Area using the BAR-97
test instrurnent platform by July 1, 2003. Dynamometer-based testing is scheduled to
begin October 1, 2003.

In addition to the above, AB 2637 amends Section 44011(a)(4)(B) of the California
Health and Safety Code to extend the new vehicle exemption from the state’s Smog
Check Program for up to an additional two years (i.e. for the first six years instead of just
four). The model year exemption for new vehicles does not apply upon change of
ownership or if a vehicle is being registered in California for the first time. Any motor
vehicle that is 30 or more model-years old is exempt from Smog Check.

The additional two year exemption for the biennial Smog Check Program was included in
the law based on a preliminary emissions analysis which indicated that the reduction in
Smog Check emission benefits might not be significant. The increased exemption is to
become effective in all basic and enhanced Smog Check areas beginning January 1, 2004,
unless the ARB finds that exempting the additional vehicles would prohibit the State
from meeting the requirements of the section 176(c) of the federal Clean Air Act or
California’s commitments with respect to the State Implementation Plan.

Since the enactment of the legislation, a detailed analysis of the emissions impact of
extending the new vehicle exemption from four to six years in Enhanced Smog Check
areas has been performed by a consultant. This report summarizes the results of the
analysis, and the staff’s recommendations on the appropriateness of proceeding with
increased new vehicle exemptions.
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IMPACT OF EXEMPTING FIVE AND SIX YEAR OLD VEHICLES

The consultant analyzed curréntly available data to estimate the loss in emission benefits
expected to occur as a result of extending the new vehicle exemption. Both exhaust and
evaporative emissions impacts were considered in the evaluation. The analysis focused
on those areas of the state with Enhanced I/M Acceleration Simulation Mode (ASM)
dynamometer testing already in place or expected by January 2004 (and thus includes the
San Francisco Bay Area). As discussed in the Technical Support Document (TSD), the
detailed data analyzed were derived from several sources.

The primary source of data was approximately 13,000 emission tests collected statewide
during random puli-over inspections conducted by BAR. These data were collected from
2000 through 2002, and included dynamometer emission tests at the roadside and
physical inspections of the vehicles. An additional 2,000 emission tests performed at the
ARB’s Haagen-Smit Laboratory were also used in the analysis.

Analysis of data obtained from Arizona and Wisconsin’s inspection programs confirmed
the exhaust failure rates observed in California’s roadside data. Data from Arizona’s
evaporative pressure tests were used directly in calculating evaporative emission rates
(California has not yet impiemented an evaporative pressure test; this analysis assumes
that California will have an low pressure evaporative test in place before 2005 that is at
least as effective as Arizona’s). For 1995 and newer vehicles subject to the enhanced
evaporative test procedures, pre-inspection failure rates were based on an analysis of the
OBD II roadside data. '

The analysis of the data was performed in calendar year 2002. Emission rates from all
tests were used to create an overall baseline fleet emission value. By identifying those
five and six year old vehicles (1998 and 1997 models) that would fail 2 smog inspection,
fleet emission rates with and without five and/or six year old vehicles exempted from
inspections were calculated. The difference in fleet emission rates as a percentage
increase was applied to the baseline ton per day (tpd) emission results calculated by the
EMFAC2002 model to determine the statewide loss of emission reductions from
exempting five and six model year vehicles from inspections. The analysis methodology
is similar to the approach that staff used in the July 2000 evaluation of the Smog Check I

program.

The analysis assumes that the exempt vehicles would still be subject to a change of
ownership inspection. A 17 percent annual change of ownership rate was used in the
analysis.

Exemption Results

The results indicate that extending the new vehicle exemption for an additional one or
two more years is projected to significantly increase vehicle emissions in Enhanced I/'M
areas. Exempting both five and six year old vehicles will increase emissions by about
four tpd of ROG and NOx in 2005. Exempting only five year old vehicles would
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increase 2005 calendar year emissions by nearly two tpd in Enhanced I'M areas. The
results of the anatysis are presented in Table 1.

The emission increases resulting from additional Smog Check exemptions are lower in
2010 due to the lower baseline emission levels. However, a five or six year exemption is
still estimated to increase ozone-forming emissions by one to three tpd, respectively.

Table 1 - Emissions Impact from Five and Six year Smog Check Exemption**

Enhanced Area Emissions (tons per day)

Reactive Organic Gases (ROG)

Exhaust | Evap, | Toml | CC | NOx | ROG+NOx
2005 259 242 501 5013 | 507 1,008
Baseline *
Increase: 5 0.10 0.59 0.69 4.95 1.08 1.77
year exempt.
Increase: 6 0.51 1.19 170 | 1312 | 201 371
year exempt,
2010 167 194 361 3507 | 344 705
Baseline * -
Increase: 5 0.07 0.47 054 | 344%+ | 073 127
year exempt.
Increase: 6 0.33 095 | 128 | 918 | 136 2.64

ear exempt.

*Baseline - Light-Duty Vehicles subject to Smog Check
**Some exact values rounded to preserve table integrity.
***The originally stated value was 3044 tpd, the correct value is 3.44 tpd.

Costs and Cost Effectiveness

Using average Smog Check inspection and repair costs, the total cost of retaining five
and/or six year old vehicles in the enhanced program was analyzed. These costs were
then compared to the corresponding emission benefits of five and six year inspections to
determine the cost effectiveness of keeping these vehicles in the program. The results are
summarized in Table 2.

Table 2 - Five and Six Year Smog Check Costs and Cost Effectiveness

Retain Five Year Old Vehicles | Retain Six Year OQld Vehicles
Total Annual Costs .
( $ millions) 63 122
ROG and NOx benefits
(tons / I'M cycle) 1416 2,709
Cost Effectiveness $44.324 / ton $44.858 / ton

The cost effectiveness of allowing a five or six model year exemption is at the high end
compared to past emission control measures. However, the staff anticipates that further
on-road control strategies intended to make up the benefits lost through added
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exemptions would be hard to achieve in a comparable cost-effective manrier. Further,
realization of the benefits would be delayed until the new control measures took effect.
As discussed below, these emission reductions are critical for meeting California’s air
quality goals. '

IMPLICATIONS ON THE SIP

In November 1994, California submitted to the U.S. Environmental Protection Agency
(U.S. EPA) a comprehensive SIP, detailing how six areas of the state - San Diego
County, the San Joaquin Valley, Ventura County, the Sacramento Region, the Southeast
Desert, and the South Coast — would attain the one-hour federal ozone standard by the
statutory deadlines. Enhanced Smog Check was a critical element of the 1994 SIP; in
fact, it was responsible for a quarter of the emission reductions needed by 1999. San
Diego and Ventura are relying on the full benefits of the Enhanced program in place
today; the South Coast, San Joaquin Valley, Southeast Desert, and Sacramento need
further reductions from the program to help attain this standard.

The Bay Area is transitioning from Basic to Enhanced Smog Check under the provisions
of AB 2637. The SIP for this region includes a State commitment for additional emission
reductions through a more effective Smog Check program that the one in place today.

In addition to being a key strategy for attaining the one-hour ozone standard, Smog
Check will also be important in helping the State attain the new, more stringent federal
standards for eight-hour ozone and fine particulate matter. California will also rely on
Smog Check to help maintain progress toward State air quality standards.

In July 2000, the ARB and the BAR released a report that concluded Enhanced Smog
Check was achieving emission reductions, but was not fully meeting the SIP
commitment. In August 2000, the ARB and the BAR committed to implement additional
Smog Check improvements to remedy the shortfall. The ARB and the BAR have yet to
implement all the Smog Check improvements committed to in August 2000.
Consequently, in order to meet the existing Enhanced Smog Check SIP commitment,
California must preserve and improve the program.

The ARB is scheduled to act on a number of SIP revisions in the next year, including the
2003 South Coast SIP for ozone and particulate matter. The draft 2003 South Coast SIP
contains defined State and local control measures to cut emissions, as well as a broad
commitment to achieve an additional 350 tpd of ROG and NOx reductions by 2010.
Even control measures that achieve about one-tenth of a tpd, or less, are being
considered. Achieving the additional 350 tpd of reductions by the 2010 attainment
deadline will pose a significant challenge to the ARB, South Coast Air Quality
Management District, Southern California Association of Governments, and U.S. EPA.

The ARB also expects to act on a new San Joaquin Valley Air District ozone SIP within
the next year. Like the South Coast SIP, the San Joaquin Valley plan is expected to
contain ambitious targets for ROG and NOx emission reductions. According to
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preliminary estimates, staff expects that the plan will réquire approximately a 30 percent
overall reduction in ROG and NOx emissions.

In conclusion, exempting five and six year old vehicles from the Enhanced program
would prevent the State from meeting its Smog Check SIP commitment and make it
harder to show attainment of air quality standards in areas such as the South Coast and
San Joaquin Valley. The staff believes any lost benefit on the order of one tpd or more
would be unacceptably large, given-the need to achieve every feasible emission reduction
from this program.

However, the exemption for five and six year old vehicles could be extended in Basic
Smog Check program areas without jeopardizing the existing SIP, Basic Smog Check is
currently in place in most other areas of the state with lower pollution and population.
Many of these areas have already attained the federal one-hour ozone standard (as well as
the carbon monoxide standard). These regions are covered by SIPs demonstrating how
they will maintain compliance with the standards for the next decade. For example, the
maintenance SIPs for Santa Barbara, Monterey, and Lake Tahoe include the Basic Smog
Check program, but the benefits from other adopted ARB regulations would ensure that
the State continues to meet its SIP obligations even if the Basic program exemption is
extended to five and six model year vehicles. For Basic Smog Check areas, therefore,
the staff is not able to find that providing an exemption for five and six model year
vehicles would prohibit the State from meeting California’s SIP commitments, as
specified in Health and Safety Code Section 44011(a)(4)(B).

OPTIONS TO MITIGATE IMPACT

Although the projected adverse emissions impact of a fleet-wide five or six year new
vehicle exemption is unacceptabiy large, the staff believes that more limited additional
exemptions within the population of five and six year old vehicles may be warranted. It
may be possible to identify subsets of the five to six year old vehicle fleet that will not
benefit significantly from their initial smog check, based on demonstrated emissions
durability and other factors. Possible examples are discussed below.

e Partial Zero Emission Vehicles (PZEV)

PZEV certified engine families are a good example of vehicles that should exhibit very
limited benefits from a Smog Check in the five to six year time frame. To be certified as
a PZEV, a vehicle must meet the ARB’s siringent exhaust emission standards, have zero
evaporative emissions, and be covered by an emissions warranty for 15 years or 150,000
miles, whichever comes first. These vehicles have fully functioning OBD II systems,
which will identify virtually all causes of excess emissions., Vehicle owners will be
notified of emission-related malfunctions through a dashboard warning light. Because
emission-related repairs for PZEV vehicles will be covered under warranty through the
exemption period, unlike conventional vehicles, it is expected that most vehicle owners
will seek prompt repair of problems that occur. Thus, the benefit of 2 Smog Check while
these vehicles are under warranty is expected to be minimal.
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The number of PZEV vehicles available for sale in California is becoming significant.
For the 2003 model year, sevén manufacturers have certified a total of eight PZEV.
models. According to 2003 projected sales information provided by these manufacturers,
total 2003 PZEV production is expected to be approximately 140,000 in California.
PZEV production in future model years is expected to continue to increase. Because the
PZEV category is essentially new with the 2003 model year, the added exemption for
these vehicles wouldn’t actually begin until calendar year 2007. For this reason, the staff
recommends that a decision on exempting five and six year old PZEV vehicles from
Smog Check be deferred until in-use experience with these vehicles is available.

~» Using Remote Sensing Technologies to Idenﬁfy Low Emission Vehicles

The ARB and the BAR are developing a pilot study to assess the effectiveness of remote
sensmg technology as a supplemental tool to enhance California’s /M Program. Remote
sensing technology will be evaluated to determine if it is effective in identifying
individual or groups of low emitting vehicles. If effective, these vehicles could be
exempted from their fifth or sixth year inspection. The ARB released its “Request For
Proposals™ for a contract to carry out this study earlier this year. The study will be
completed by May 2005.

e Profiling Vehicles Based on BAR’s Database

Another possible way to exempt vehicles is to identify lower emitting five and six year
old models at the manufacturer level. The BAR database can be used to identify
manufacturer-specific models that have historically had extremely high inspection pass
rates. This could be an indicator that newer models using similar engine and emission
controls would also have high pass rates, and could skip an inspection cycle without a
significant loss in emissions benefit. The BAR has begun evaluating this approach, and
could implement additional exemptions on a pilot basis in 2004.

RECOMMENDATION

The staff has reviewed the requirements of AB 2637 and has investigated the emissions
impact of increasing the Smog Check exemption to either five or six model years for new
motor vehicles. The analyses show that significant, adverse emissions impacts would
result in Enhanced Smog Check areas from increasing the exemption to either five or six
model years. Therefore, the staff proposes that the Board approve its report and find that
a fleet-wide exemption for new motor vehicles beyond the current four years would result
in adverse emission impacts that would prohibit the State from meeting California’s SIP
commitments in Enhanced Smog Check areas. In Basic Smog Check areas, the staff
proposes that the Board find the exemption would not prohibit the State from meeting
California’s SIP commitments. If the Board approves the findings proposed by staff, the
exemption would not increase beyond the current four years in Enhanced Smog Check
areas, but would increase to five and six model year vehicles in Basic Smog Check areas.
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Although the staff has concluded that an exemption from Smog Check of all five or six
year old vehicles would increase emissions, staff believes that exemptions of a subset of
these vehicles may be possible in Enchanced Smog Check areas with reduced adverse
emission impacts.-For example, it may be possible to exempt certain groups of vehicles
(such as PZEV) whose emission characteristics and extended warranty period suggest
few vehicles would fail an inspection. It may also be possible to exempt individual
vehicles, or groups of vehicles, based on roadside measurements or based on historical
records collected by the BAR. Studies are underway to establish the effectiveness of
these approaches.
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1. ENVIRONMENTAL IMPACTS

This section of the report summarizeé the emissions impacts of exempting five- and six-
year old vehicles from the Smog Check Program in enhanced areas. Key assumptions
and the modeling approach used in the analysis are also presented.

1.1 Introduction

As amended under AB2637, Section 44011(a)(4)(B) of the California Health and Safety
Code provides for newer vehicles to be exempted from the state’s Inspection and
Maintenance (I/M) program for an additional two years (for the first six years instead of
just four years) beginning January 1, 2004. However, this extension of the model year
exemption s contingent upon a finding by the Air Resources Board that it will not
prohibit the state from meeting State Implementation Plan (SIP) commitments.

Analysis of currently available data from several different sources was performed to
estimate the loss in emission benefits expected to occur as a result of extending the new
vehicle exemption; both exhaust and evaporative emissions impacts were considered in
the evaluation. The analysis focused on those areas of the state with Enhanced /'M
Acceleration Simulation Mode (ASM) testing already in place or expected by January
2004 (and thus includes the San Francisco Bay Area).

The first step in the analysis was to establish baseline emission factors versus vehicle age
that reflect the current I'M program. This was based on an evaluation of “random

- roadside” emissions data collected by the Bureau of Automotive Repair (BAR) in which

. vehicles were pulled over at various locations throughout the state and given an
emissions test. Emission rates of vehicles 5 and 6 years old were then adjusted to reflect
a non-I’M case. Comparing the fleet-average emissions of the non-I/M scenario (for 5-
and 6-year old vehicles) to the baseline case provided an estimate of the percentage
increase in emissions as a result of exempting 5- and 6-year old vehicles. These.
percentage increases were applied to the baseline ton per day emissions results calculated
by the EMFAC2002 model to determine the statewide impact of exempting five- and six-
year old vehicles from the Smog Check program. This is similar to the approach that
staff used in the July 2000 evaluation of the Smog Check II program.!

1.2 Baseline Emission Factors — Exhaust Emissions

As noted above, random roadside data collected by BAR were used to ¢stablish the
baseline hydrocarbon (HC), carbon monoxide (CO), and oxides of nitrogen (NOx)
emission factors for this evaluation. Those data, which were collected during calendar
years 2000 through 2002, consist of approximately 13,000 test records. However,
because the roadside test consisted of the steady-state ASM test that is used in the
Enhanced Smog Check program, it was necessary to adjust those data to reflect stop-and-
go driving as reflected in the Federal Test Procedure (FTP) for light-duty vehicles. This
was done with correlation equations that predict FTP scores based on a vehicle’s
performance on the ASM test. The correlation equations used in this analysis were
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developed from a sample of nearly 2,000 vehicles that had received both FTP and ASM
tests at ARB’s Haagen-Smit Laboratory. The methodology used to develop the
correlation equatlons was consistent with the approach used in the July 2000 Smog
Check II Evaluation,’ but was updated with additional data on newer vehicles.

The roadside data were analyzed as a calendar year 2002 fleet. Thus, five and six year
old roadside vehicles refer to 1998 and 1997 model years, respectively. Because the
roadside data were collected at various locations in California over a period of two to
three years, some of the vehicles had not been subject to the ASM test procedure. Thus,
those vehicles were removed from the database so that the baseline factors would reflect
average emissions from vehicles that had been subject to the Smog Check II program.
This approach was used for 1996 and older model year vehicles to reflect “After 'M”
emissions. Note that for the five- and six-year exemption analysis, a “No I'M” case was
also required only for vehicles six years old and newer. Thus, there was no need to
develop a non-I’M estimate for the 1996 and older model year vehicles.

As a result of small sample sizes for 1997 and newer medel year vehicles, a slightly
different approach was used to establish After-I/M and No /M emission rates. Ina
separate roadside test program conducted during the fall of 2002, BAR pulled over a
random sample of approximately 2,000 1996 and newer model year vehicles equipped
with second-generation On-Board Diagnostic systems (OBD II). In that program, the
vehicle computer was quernied to determine the presence of diagnostic trouble codes
(DTCs), and the condition of the maifunction indicator light (MIL) was recorded (i.e.,
whether or not the MIL was “commanded on,” and therefore indicative of the presence of
an ermissions control system problem). A summary of the exhaust-related and overall
MIL-on rates as a function of model year is shown in Figure 1.1 for this test program.

Figure 1.1

MIL-On Rates Observed in the Fall 2002
California Random Roadside Test Program
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As observed in Figure 1.1, there is a fairly moderate MIL-on rate for vehicles that are
three-years old and newer (i.e., less than 2% except for model year 2003 vehicles in the
figure; however, that is a result of the small sample size for those vehicles in this
particular test program). After three years of age, the MIL-on rates increase substantially. -
This pattern is consistent with data from other programs, and it is thought to be a result of
the expiration of the 3-year, 36,000-mile “bumper-to-bumper” warranty. For example,
Table 1.1 summarizes overall MIL-on rates as a function of vehicle mileage for vehicles
in the Arizona I/M program and the Wisconsin I/M program. Both programs show a
large increase in MIL-on rates beyond about 40,000 miles, consistent with the failure
rates observed in the California roadside data shown in Figure 1.1. (Note that the
Arizona and Wisconsin data were not used in the emissions calculations that follow; they
are presented here for comparison to the California roadside MIL-on rates.)

Table 1.1
Summary of MIL-On Rates vs. Vehicle Mileage in the
Arizona and Wisconsin I/M Programs

Mileage Arizona Program Wisconsin Program

Interval Ave Odom. MIL-On Ave Odom. MIL-On
0-25000 16,900 22% 14,400 0.4%
25,000 - 50,000 40,300 2.3% 37,000 1.1%
50,000 - 75,000 63,300 4.0% 60,700 2.9%
75,000 - 100,000 86,800 6.3% 85,400 5.6%
100,000 - 125,000 111,100 10.6% 110,600 8.2%
> 125,000 152,000 15.4% 150,500 12.0%

Using the MIL-on rates observed in the California OBD II roadside data collected in the
fall of 2002 (i.e., Figure 1.1) in conjunction with: (1) the average emissions from the
California ASM roadside data gconverted to an FTP basis), and (2) FTP emissions from
MIL-on vehicles tested in EPA® and U.C. Riverside" test programs, it was possible to
estimate passing vehicle emission rates (reflecting After I’M emissions) for the 1997 and
newer model year vehicles. The No I/'M emission rates for this group of vehicles were
based on 1999 to 2002 model year vehicles in the ASM roadside data that had not yet
been through the I'M program. A flowchart of the analysis steps and data sources used to
develop model-year specific FTP emission rates is shown in Figure 1.2, and the resulting
FTP-based emission factors, incorporating the adjustments described above, are
summarized in Table 1.2.
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Figure 1.2

Flowchart of Analysis Steps and Data Sources Used to
Develop Model-Year Specific FTP-Based Emission Rates
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Table 1.2 :
FTP-Based Emission Rates for the California Light-Duty Vehicle Fleet

Based on BAR Random Roadside Testing
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Model EMFAC No I/M Emissions (g/mi) BAR-97 /M Emissions {g/mi)
Year Age VMT Frac HC cO NOx HC. - CO NOx
1871 32 0.0116 ' 10.25 123.49 3.52
1972 31 0.0014 8.47 91.53 3.32
1973 30 0.0011 8.38 20,30 3.05
1874 . 29 0.0016 8.24 7346 275
1975 28 0.0023 3.85 49.83 2.92
1976 27 0.0028 4.61 60.94 2.46
1977 26 0.0033 4.16 44.33 2.30
1978 25 0.0026 3.79 46.16 1.98
1979 24 0.0032 3.00 33.24 1.91
1980 23 0.0041 1.99 29.00 1.73
1981 22 0.0053 1.68 2475 182
1982 21 0.0082 192 24,09 1.51
1983 20 0.0124 1.56 21.49 1.49
1984 19 0.0167 1.43 20.74 1.48
1985 18 0.0199 1.31 18.16 1.34
1986 17 0.0236 1.10 15.07 1.26
1987 16 0.0295 0.96 13.31 1.14
1988 15 0.0305 0.75 10.02 1.03
1989 14 0.0340 0.63 8.64 0.91
1990 13 0.0325 0.54 7.20 0.82
1891 12 0.0385 048 6.88 0.74
1982 11 0.0439 0.42 5.79 0.68
1993 10 0.0522 0.33 4.88 0.55
1994 9 0.0482 0.28 407 0.54
1995 8 0.0577 0.21 3.20 0.44
1996 7 0.0592 0.18 2.65 0.35
1997 ] 0.0661 0.157 2.206 0.314 0.140 1.982 0.294
1998 5 0.0673 0.140 2.012 0.277 0.136 1.880 0.254
1999 4 0.0700 0.123 1.818 0.240 0.120 1.699 0.237
2000 3 0.0757 0.106 1.624 0.203 0.105 1.572 0201
2001 2 0.0835 £.086 1.451 0.172 0.094 1.397 0.170
2002 1 0.0904 0.082 1.386 0.186 0.090 1.316 0.183

1.3  Baseline Emission Factors — Evaporative Emissions

Model-year specific evaporative emissions estimates, i.e., running loss, hot soak, diurnal,

and resting loss emissions, were also calculated for individual model years. For this

analysis, EPA’s MOBILE6 model was used to estimate separate gram-per-mile emission
rates for vehicles passing and failing a functional evaporative system check. MOBILE6
was used in this evaluation because it distinguishes between vehicles that pass and fail a

functional evaporative system check, and BAR has indicated that it intends to incorporate

an evaporative check in the Smog Check program in the future (in addition to the current

gas cap check). Emissions estimates were also calculated independently for vehicles
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subject to the enhanced evaporative test procedures versus those that were certified to the
one-hour SHED test.

Once emission rates for passing and failing vehicles were determined, it was necessary to
estimate in-use evaporative failure rates as a function of model year and vehicle age. For
pre-1995 vehicles that were certified to the one-hour SHED test, pre-inspection
evaporative system failure rates were based on data collected in the Arizona /M program
during the first 'M cycle after pressure testing had been implemented in that program;’
gas cap only failures were also based on an analysis of Arizona I/M data to be consistent
with the pressure test data. For 1995 and newer vehicles subject to the enhanced
evaporative test procedures, pre-inspection failure rates were based on an analysis of the
OBD I roadside data (Figure 1.1). Evaporative system failure rates were determined by
reviewing the OBD II fault codes recorded for vehicles with the MIL on in the roadside
test program. Table 1.3 summarizes the evaporative system defect rates from the
roadside data. Because of the relatively small sample size of 1997 and 1998 model year
vehicles (i.e., five- and six-year old vehicles), the two model years were combined to
establish the evaporative system failure rates for these model years. Because of the
phase-in of enhanced evaporative emission standards, few 1996 model year vehicles in
the roadside data were certified to those standards.

Table 1.3
Summary of Evaporative System Defects in the Fall 2002 OBD II Roadside Test
Program for Vehicles Certified to the Enhanced Evaporative Test Procedures

Model Vehicle  Average Total Evap-Related MiLs
Year Age Odometer Count MIL On % MIL
1996 7 101728 49 0 0.0%
1997 6 104194 122 1 0.8%
1998 5 75129 272 5 1.8%
1999 4 61778 277 2 0.7%
2000 3 43207 333 3 0.9%
2001 2 31125 392 2 0.5%
2002 1 16574 424 0 0.0%
2003 0 6792 72 0 0.0%
[1987+1998 394 6 5% |

To account for the impact of an I/M test on failure rates of pre-enhanced evaporative
vehicles, it was assumed that 90% of the identified pressure test failures were repaired
and 95% of the identified gas cap failures were repaired. Vehicles certified to enhanced
evaporative test procedures were assumed to have 95% of the defects identified by the
OBD II system repaired. A summary of No I/'M and After /M evaporative emission rates
for calendar year 2005 is shown in Table 1.4.



Table 1.4 :
Evaporative Emission Rates for “No I/M” and “After I/M” Scenarios
Vehicle Model EMFAC No IM After /M
Age Year VMT Frac (g/mi) (g/fmi) °
25 1981+ 0.0264 0.927 0.751
24 1982 0.0032 0.871 0.696
23 1983 0.0041 0.778 0.602
22 1984 0.0053 0.891 0.517
21 1985 0.0092 0.589 0.438
20 1986 0.0124 0.516 0.378
19 1987 0.0167 0.444 0.327
18 1988 0.0199 0.378 0.284
17 1989 0.0236 0.320 0.245
16 1990 0.0295 0.267 0.209
15 1991 0.0305 0.252 0.200
14 1992 0.0340 0.239 0.193
13 1983 0.0325 0.227 0.187
12 1994 0.0385 0.216 0.183
11 1995 0.0439 0.191 0.167
10 1996 0.0522 0.155 0.136
9 1997 0.0482 0.122 0.107
8 1988 0.0577 0.055 0.046
7 1989 0.0592 0.052 0.045
6 2000 0.0661 -0.049 0.043
5 2001 0.0673 0.047 0.041
4 2002 0.0700 0.042 - 0.039
3 2003 0.0757 0.039 0.036
2 2004 0.0835 0.030 0.028
1 2005 0.0904 0.020 0.020

1.4 Model Year Exemption Results

Using the emission factors from Tables 1.2 and 1.4, fleet-average emissions were
calculated by applying the EMFAC-based travel fraction for each model year to the
emission rates for each model year. Summing over all model years results in an estimate
of fleet-average emissions. To estimate the impacts of model year exemptions, the non-
/M emission rates were applied to the vehicle ages that were assumed to be exempt.

Three cases were considered:

» The current 4-year exemption;

e A 5-year exemption; and

* A 6-year exemption.

221
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In all cases it was assumed that the exempt vehicles would be subject to a change of
ownership inspection. This was accounted for in the analysis based on a 17% annual
change of ownership rate.

The fleet-average emission rates for the three scenarios outlined above were calculated,
and the details of those calculations are presented in the spreadsheet listing in Appendix
A. The percentage increases resulting from exempting five- and six-year old vehicles
were applied to the baseline EMFAC2002 light-duty vehicle emissions for enbanced /M
areas. The results of this analysis are summarized in Table 1.5. As shown in the table,
exempting five-year old vehicles is projected to increase ROG+NOx emissions in
Enhanced I/M areas by 1.77 tons per day (tpd) in calendar year 2005, or about 0.2% of
the light-duty vehicle ROG+NOx inventory. Exempting five- and six-year old vehicles is
estimated to increase ROG+NOx emissions by 3.71 tpd in 2005, about 0.4% of the light-
duty vehicle ROG+NOx inventory. Increased emissions for all ozone precursors using an
emissions weighting scheme of ROG+NOx-+HCO+40) based on relative incremental
reactivity between ROG and CO were also determined. Exempting five- and six-year old
vehicles are estimated to result in a 4.04 tpd increase in “equivalent ozone-forming
potential” emissions in 2005.

Table 1.5
Emissions Impacts from Extending the Current New Vehicle I'M Exemption
from Four Years to Five and Six Years Based on EMFAC2002 Baseline Emissions

Enhanced Area Emissions (tons per day) ‘
ROG+NOx |
ExhROG | EvpROG | TotROG co NOx | ROG+NOx | +COM0
25840 | 24230 | 50168 | 501283 | 506.77 | 100845 1133.77
16670 | 193.96 | 36066 | 3507.04 | 34390 | 70456 792.23
0.10 0.59 0.68 492 1.08 1.77 . 189
0.52 1.19 1.70 13.12 201 3N . 404
0.06 047 0.54 344 0.73 1.27 1.36
0.33 0.95 1.28 5.18 1.35 2.64 2.87

Note that similar reductions on a percentage basis are observed in Table 1.5 for calendar
year 2010. However, those estimates should be re-evaluated once in-use data become
available on LEV II vehicles. It is anticipated that the failure rates for those vehicles,
particularly those certified to partial zero emission vehicle (PZEV) standards, will
decrease relative to current technology vehicles. As a result, the estimates shown in
Table 1.5 for 2010 may overstate the magnitude of the emissions increase associated with
exempting five- and six-year old vehicles.
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1.5 Cost-Effectiveness Estimates

Cost-effectiveness ratios for extending the model] year exemption to either five or six
model years were calculated by dividing the lost emission benefits by the cost to test and
repair five and six year old vehicles under the /M program. Since cost-effectiveness
ratios are typically calculated when adding rather than relaxing an emission contro!
strategy, the calculations were performed in “reverse order” in which it was assumed that
six years were initially exempted. Costs and “gained” benefits from reducing the
exemption first to five, then to four model years (from a six year exemption baseline)
were applied to compute the cost-effectiveness ratios in a manner consistent with other
control strategy analysis.

Average inspection and repair costs for ASM inspections in Enhanced I'M areas were
combined with age-specific failure rates and I/M-subject statewide vehicle populations to
compute annual costs on a statewide basis to currently test and repair five and six year
old vehicles. The failure rates were based on OBD failure rates from BAR’s Fall 2002
random roadside data. The cost and vehicle population data were obtained from BAR’s
published “Executive Summary” I/M statistical reports. These statewide estimates were
discounted by a factor of 86% to reflect costs for Enhanced I/M areas only. The costs
were further discounted by the Change of Ownership rate to reflect costs triggered by
change of ownership inspections that will occur irrespective of model year exemptions.
Retained benefits were assumed to exist for an entire two-year biennial I'M cycle.

Table 1.6 summarizes the cost effectiveness ratio calculations described above.

Table 1.6
Cost Effectiveness Ratio Calculation Summary
(Assumes a Six-Year Exemption Baseline)

-

Retain Retain -
6 Year Old 5 & 6 Year Old
Parameter Vehicles Vehicles
Initial Test Failure Rate (%) 10.2% 8.9%
Average ASM Inspection Cost ($/Test) $45.77 $45.77
Average ASM Repair Cost ($/Vehicle) $143.18 $143.18
Average Test Cost Per Vehicle (§) $60.37 $58.44
I/M Subject Vehicle Population
(Enhanced Areas) 1,039,478 2,078,955
Total Annual Cost (millions) $62.76 $121.50
ROG + NOx Only
Retained Benefits (tons/I/M cycle) - 1415.9 2708.5
Cost Effectiveness Ratio ($/ton) $44.324 $44.858
ROG + NOx + CO+40
Retained Benefits (tons/I/'M cycle) 1565.7 2948.2
Cost Effectiveness Ratio ($/ton) $40,084 $41,211
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It shows the cost effectiveness ratios based on gained benefits of both ROG and NOx and
all ozone-weighted precursors (ROG + NOx + CO+40). (The ratios based on ROG and
NOx benefits are shown for consistent comparison with other ARB program cost-
effectiveness calculations, which are based on ROG and NOx only.) Cost effectiveness
ratios based on ROG and NOx were calculated as $44.324/ton and $44,858/ton for
retaining six-year old vehicles and five and six year old vehicles, respectively. When CO
benefits are included (and discounted by an ozone-weighting factor of 40) the respective
ratios are $40,084/ton and $41,211/ton.

10
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APPENDIX A

Five and Six Year Exemptions Analysis Spreadsheet



Sample Size and Average FTP Emissions (g/mi) by Mode! Year and UM Status
Based on 2000-2002 Cakfornia Random Roadside ASM Data Regressed to FTP Using New ERG Regressions and
OBD Model Fafling Yehicle Emissions to Generate No UM Emissions
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Model EMFAZ  Data No UM Emissions {g/mi) BAR-B7 UM Estissions (g/mi)
Yoar Age  VMTFrac Sowce EMHC EwkC  ToHC co NOx  BHC  EwHC  TolHC Co NOx
1971 32 0.0116  Roed-a¥ 10250 0751 11001 123491 3516
1572 3t 0.0014 Road-ak 8458 0751 9219 §r832  3an
1973 30 0.0011  Road-Al 8318 0751 9430 90295 3050
1974 b} 0.0016 Road-B97 8237 0751 8988 73456 2782
1875 b 0.0623 Road-B97 3846 0751 4587 49833 2919
1976 27 0.0028 Read-Bo7 484 0751 5385 50842 248
1977 % 0.0033 Road-B97 4165 0751 4814 M43 2300
1978 » 00026 Rome-897 . 3785 DI 4536 48980 1969
1978 b 00032 Road-897 3002 0696 3808 33736 1913
1680 2 0.0041 FRoad-BS7 1886 0607 2588 20004 1732
1981 n 0.0053 Road-Bg7 1862 0517 2179 MI52 182
1982 2 0.0092 Roac-297 1918 D438 2355 4093 1508
1983 o} 0.0124 Roed-897 1562 0378 1540 21491 1488
1584 19 0.0187 Roa-B97 1425 03 1752 20M0 148
1985 1% 0.0199 Rowd-897 1305 028 1589 48180 132
1986 17 0.0238 Road-B87 1088 0245 1341 15088 1.256
1987 18 0.0285 Roed-B97 0955 0209 1165 13343 12
1968 15 0.0305 Road-297 0750 0200 0850 10023 1025
1889 14 0032 Rosc-297 0828 04193 0821 A8 09M
1990 13 0.0325 Road-B9T7 0541 0187 0728 7499 0.8
1991 12 0.0385 Road-B97 0488 0183 0671 877 0.742
1962 11 0.0433 Roes-B97 0415 0187 0582 572 0676
1993 10 0.0522 Read-897 0320 ¢ 0435 0465 4875 0552
1994 ] 0.0452 Road-BET 0283 0307 0380 4070 0539
1895 8 0.0577 Rosd-BS? 0.214 Q046 0260 3203 Ok
1596 7 0.0532 Rosd-B97 0975 0045 0.2 2653 06
1997 [ 0068% OBD-Pass 0157 0048 0206 2206 D392 0D 0OA 0184 1587 0294
1098 § G573 OBD-Pass 040 0047 0987 2012 0277 0436 0041 0477 1880  0.254
1009 4 00700 OBD-Pass 0423 G042 D165  1H18 0240 (120 003 0159 1688 0237
2000 3 00757 OBD-Pest 0106 0038 0.5 164 0203 0105 0O 0941 1572 0201
200t bl 00835 OBD-Pess 0085 Q080 0126 1451 0172 00S4 0022 Q123 1387 D470
2002 1 0090+ OBD-Pmss 0092 0020 0412 1386 0186 0050 0020 0110 3316 G183
1.0000

After M Emissions {g/mi) by Mode! Year and Model Year Exempition Scenatio

{emissions are discounted for change of ownership in exempt madel years)

Chy Ownerdt, Year 4 17.0% Chg Cenerd, Yeer 5:17.0% - Chg Cwnardb, Yeer & 17.0%
Model EMFAZ  Data Aftar Repr £ (g/mi). Exsmpt 4 After Repr FIt {g/mi), Exempt 5 After Rapr Ft (g/mi). Exempt 6
Yeor 8 VMTFrac  Source  ExhHC TotHC co NOX  EHC TothC co NOx  SxhHC  EvolC  TolHC £o NOx
1971 32 0016 FRoadAl 10250 0751 1100t 23451 3516 10250 0753 11001 123491 3516 10250 0751 11.00F 123481 3516
1972 3 0.0014  Road-al 8488 0751 9219 81532 3323 8488 OIS £219 91537 3323 8488 O07ST 8219 91537 i3n
W 30 00011 Rosd-Ad 8379 Q751 5130 80285 3050 8379 0751 9136 80295 3050 8379 OFS1 9130 90285 3080
1874 20 0.0018 Roac-BS7 8237 075t 8583 73458 2752 A7 QISt 8988 73456 2752 833 GISU 8983 TIASE 2752
1975 b 0.0023 RoadB97 3845 0751 4537 49833 281 3846 0751 4597 49833 2019 3848 0751 4507 45823 2970
1976 2 0.0028 RoadBOT  4.B14 0751 5385 60842 2483 4614 0751 5365 60842 2463 4614 0751 5365 6042 2463
1577 6 0.0033 ReadBST  4.963 0751 4914  £4330 2300 4183 Q751 491 44330 2300 416 0TSt 4914 44330 2.300
1578 25 00026 RossB9Q7 3785 0751 4536 48150 1961 3785 0750 4538 46460 1981 3785 0751 4536 48160  1.961
979 b1 0.0032 Road-B57 3002 0686 3688 33238 1913 3002 0685 3658 33236 1913 3002 0B% 3698 33236 1,913
960 b3 00061 RoadBS7 1885 0602 2588 20004  1.732 1986 Q602 2588 29004 1732 1685  GE02 2588 29004 1732
1981 » 0.0053  Read-BS7T 1662 0S1T 2179 24782 1621 1852 0517 2479 M7s2 1821 1862 0517 29789 4752 1621
1982 2 0.0092 Road-BS7 1918 0438 2356 24093 1506 1918 0438 2356 063 1506 1918 0439 235 22083 1508
1983 .o} 00124 RosdBS7 1562 0378 1940 21491 1489 1562 0378 1040 21481 1488 1562 0379 1840 21481 1489
1584 18 00167 Rosd-BST 1425 0327 1752 20740 1463 1425 03N 1752 20740 1483 1425 G327 1752 20720 1483
1985 18 0.0169 Roadt-BST  1.305 0286 1589 18150 1343 1305 0264 1589 18160 1343 1305 0284 1588 1160 1343
1986 17 00235 Read-BST 1005 045 1341 15088 1256 1085 0245 1341 15086 1258 1096 0245 1341 15966 1.256
1987 16 0.0295 ReadBST 0956 0209 1165 13313 142 0856 0209 1965 13313 142 08% 0209 1165 13313 1142
1888 15 00305 ReadBS7 0750 0200 0950 10023 1025 0750 0200 055 10023 1025 0750 0200 0850 10023 102
1389 14 0.0340 RoadB97 0528 0183 0821  g64 DSOS 0628 0153 082 8B4 0908 0528 0493 0827 864 D905
1900 13 00325 Roac-BS7 0541 0187 072 7198 0620 0541 0187 0728 7409 0820 0S54% 0187 078 7488 0820
1691 12 0.0385 RoadB97 0488 04183 0671 6877 0742 0488 0183 057t 6877 072 0488 0181 067t 6STT 0742
1992 1 00539 ReadBST 0415 0967 . 0582 S792 DST6 0415 Q187 0582 5792 0676 Q415 0167?0582 25787 067
1693 1 60522 RoadB97 0320 0136 0485 487 X : 0552 06329 043 0465 58I 0487
1994 9 0.0482 RoadBS7 0283 D107 0390 4070 0538 0283 0107 (0350 407¢  DS3s
1895 8 00517 Ros-8%7 0214 0046 3.208 0444 0294 0046 0250 3203 D4e
1998 7 00592 Roec-897 D75 0045 0.348 2653 0346
1997 3 0.0561 3 2188 0311
1598 § 0.0672 1950 05773
1999 4 0.0700 1780 .. 0238
2600 3 00757 1695 . 0203
2001 2 0.0835 1442 © 0172
2602 1 0.0802 T 13r¢ G1EE
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Calculation of Percentage lmpact on Fleet

MYs Flast Ermassion Factor {g/mi)
Scenario  Exemgt ExhHC HC TotHC - CO NOx
Exempt 4 199G+ 08677 04255 oEER? 7805t 0.5950
Exempt 5 19989+ 0573 0123 0E§9EB 7515 05963
Exempt s 1997+ 058\ g1t ol 7847 05974

California Statewide Fleet Tonnages Under Current {4 MY Exemnpt) Program

Enhancad Fraction: 6%
Statewide Light-Duty Fieet Summer Season Enhanced M Area Light-Duty Fleet Summer Seasan
Calendar _ Emissions ftons/day) Emissions {onafday)
Year  ExhRQOG TatROG cO MNOx __ ExhROG G TotROG CO NOx

x5 ME W74 S8 HAEW S0F 2040 242} SNE S02E@ 50877
g 19384 22553 #1937 407785 ¥\ 16670 19396 IH1EE D704 3430

Translation of Model Year Exemption Relative Impacts to Lost Emission Benefits

Emission Banefits Lost* Emission Bensfits Lost*
Calendar 5 MY Examption ftons/day) 6 MY Exemption ftons/day} Tetal ROG+NOx+COAD
Year ExhROG ROG ToROG c0 ROx _ ExhROG ROG TetROG LD HOx Exel
2085 0181 0583 8.693 434 1076 B.515 1.187 1782 B4 2005 1883 44%
2010 B.065 0475 0.539 A5 073 0331 0850 1202 9.382 1361 1356 2812

*From a baseline of 4 newest madel years axempt

Cost Effectiveness Calculations
Enhanced ™ Area Costs and Faiure Rates

EMY SREMY
Initial Test Failyre Rate:  10.2% B.9% BAR Oct 2002-Jan 2003 Roadside MIL-On Ratas
Average Inspection Cost:  $4577 4577 CY2002 Executive Summary Repor, ASM Avg Inspection Cost
Average Repair Cost: $143.1E  5143.18  CYZ00Z Executive Summsry Report, Average Enbanced Ama Repair Cost

Awerage Per Vehicle Cost:  $E0.37 B 44
Vehicies Tested Anngally: 11138 478 2 [I7R.955 CY2002 Exacutive Summiry Report, 13t Test Yolumea x 85% feccounts for SF} x (1-C00)

Total Annual Cast (millonsy: $6276 SIS0

Cast Effecivengsy (ROG+NQx)
Exempt Exempt
ftol fHwd :
Retained Benefits fons/eycley  W1S9 27085
C/E Ratin:  $44.324  SA4.850
Cost Effectiveness (ROGHNDx+CQ/AM
Exempt Exampt
Gted fuwod

Retained Benefits (lons/cycle): 1565.7 29482
CfE Rati:  S40.084  $41.241

A-2
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SUMMARY OF BOARD ITEM

ITEM #03-3-4:

STAFF RECOMMENDATION: ]

DISCUSSION:

SUMMARY AND IMPACTS:

Public Meeting to Consider Federal Sources of Air
Pollution in California '

Not applicable.

The ARB staff will give a presentation on emission
source categories under federal jurisdiction. These
include aircraft, locomotives, ocean-going vessels,
small farm and construction equipment, and out-of-
state diesel trucks. Cooperation from the federal
government is essential to obtain emission
reductions from these sources since California
cannot regulate them.

The ARB has enjoyed a successful partnership with
U.S. EPA. Heavy-duty diesel trucks, offroad
engines, and locomotives have seen significant
reductions due to joint ARB and US EPA regulatory
efforts. Reductions from ships and aircraft have
presented a greater challenge due to the
international nature of these sources. Because
recent studies and modeling have confimed that
California still needs large reductions in emissions fo
achieve federal ozone standards, it is imperative this
mutually beneficial relationship continue.

Staff will also discuss opportunities for emission
reductions from federal sources through the
possible implementation of more stringent new
engine standards, retrofit of existing sources with
emission reducing technologies, and the
introduction of cleaner fuels.

Informational item only.
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